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DEPARTMENT OF THE AIR FORCE

I AIR FORCE BASE CONVERSION AGENCY
I 0C195R DOC

I
17-Nov-95

I MEMORANDUM FOR MTSSOURI DEPARTMENT OF NATURAL RESOUCES (MDNR)
ATTN MR GLENN GOLSON

I FROM Operating Location Q, AFBCA
15471 Hangar Road

I Kansas City, MO 64147-1220

SUBJECT Final Preliminary Assessment/Site Inspection (PAlS!) for the Installation Restoration
Program (IRP) Site, Fire Valve Area - 55009

1 Thank you for the MDNR comments provided in your 11 Oct 95 letter, on the draft

I final report titled Preliminary Assessment/Site Inspection of IRP site SSOO9, Richards-Gebaur
AFB, MO. Attached are the requested copies of the final report

I 2 The contract between the Air Force Center for Environmental Excellence and Tetra
Tech Inc has expired Due to this event, I am unable to further task Tetra Tech with responding

I
to the additional concerns of MDNR In order to respond to the additional concerns, I have
added this cover letter to the report, which identifies the outstanding concerns the Missouri
Department of Natural Resources has expressed with this Final PA/SI.

I a The Missouri Department of Natural Resources is concerned that the
"contamination in [soil boring] FSBS is not directly addressed" within the report; and that source

I for this contamination appears to be not associated with activities near this site, and "strongly
suggests" further evaluation of the area as a separate site.

I Respo The PAJSI does not discuss the detected compounds in this soil boring
because the compounds did not appear to be related to the contamination found at IRP site
SSOO9, and the detected compounds ranged from 150,000 times to 1.6 million times lower than

I the proposed "My Use Levels" developed by the Missouri Department of Health for residential
settings (Proposed Rule 19CSR2O-9 020) Due to the shallow depth of the sample (2½ feet), the
source may have been a small unreportable gasoline spill on the parking lot (when gravel) some

I years ago Three other soil borings around FSB8 did not indicate presence of any contamination
The environmental specialists I have contacted within the Air Force do not presently share the

I
Missouri Department of Natural Resources' concern over FSBS sample results

b The Missouri Department of Natural Resources is concerned that the ingestion

I
pathway for fish consumption from Longview Lake or ponds along Scope Creek were not
assessed within this PAlS!

I
I
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Response: Environmental specialists within the Air Force presently do not share the
Missouri Department of Natural Resources' synopsis, "the ingestion pathway for fish

I consumption from Longview Lake or ponds along Scope Creek were not assessed within the
report" The report filly assessed this pathway in section 3 1 4, on pages 36-37, in accordance
with the requirements in 40 CFR 300. The surface water exposure pathway is considered
incomplete, therefore, site contaminants are not available for fish downstream of the site

I
2 I can be reached at (816) 348-2511, x28 if you have any questions about the final

PA/SI report.

•
P MARK ESCH
BRAC Environmental Coordinator

I Atch
Final Preliminary Assessment/Site Inspection of IRP site SSOO9

• cc
1. EPA (Bob Koke)
2. MIDNR (Bob Geller)
3 AFCEE (Fred Waterman)

I
I
I
I
I
I
I
1

I
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1 NOTICE

I This report has been prepared for the United States Air Force by Tetra Tech, Inc. to provide
information regarding environmental conditions with respect to possible releases of hazardous

I
substances at Richards-Gebaur Air Force Base (AFB), located in Cass and Jackson counties,
Missouri. As the report relates to actual or possible releases of potentially hazardous substances,
its release prior to an Air Force final decision on future investigations or remedial actions may

I
be in the public's interest. The limited objectives of this report and the ongoing nature of the
studies at Richards-Gebaur AFB, along with the evolving knowledge of site conditions and
chemical effects on the environment and health, must be considered when evaluating this report,

I since subsequent facts may become known which may make this report premature or inaccurate.
Acceptance of this report in the performance of the contract under which it is prepared does not
mean that the Air Force adopts the conclusions, recommendations, or other views expressed

I herein, which are those of the contractor only and do not necessarily reflect the official position
of the United States Air Force.

I Government agencies and their contractors registered with the Defense Technical Information
Center (DTIC) should direct their requests for copies of this report to:

I Defense Technical Information Center
Cameron Station

I Alexandria, VA 22304-6 145

Non-government agencies may purchase copies of this document from

I National Technical Information Service (NTIS)
5285 Port Royal Road

I Springfield, VA 22161

I
I
I
I
I
I
I 29 September 1995 PA IS! Etre Vatve Area
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PREFACE

1 Tetra Tech, Inc. is the contractor for the Preliminary Assessment/Site Inspection (PA/SI) of IRP
Site SSOO9 at Richards-Gebaur Air Force Base, Missouri. This work has been performed for the

I
Air Force Center for Environmental Excellence (AFCEE), F33615-90-D-4006, Delivery Order
0008. This Technical Report describes activities that took place during the PA/SI of IRP Site
55009 at Richards-Gebaur Air Force Base.

U Principal Tetra Tech personnel include Mr. Russell B. Krolm, who serves as Project Manager;
Julie WestFloff, who serves as IRP Site SSOO9 Task Manager; and Dr. Garabed Kassakhian, who

I serves as Project Quality Assurance/Quality Control (QA/QC) Manager.

The activities described herein were accomplished between September 1993 and June 1995. Ms.

I Wilhelmina Butcher, Air Force Center for Environmental Excellence, Base Closure Restoration
Division (AFCEE/ERB), was the Technical Project Manager through April 1995. She has been
replaced by Mr. Fred Waterman.

I
I
I
I
I
I
I
I
I
1

29 September 1995 PAIS! Fire Valve Area
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EXECUTIVE SUMMARY

I This is the Technical Report for the Preliminary AssessmentlSite Inspection (PA/Si) of Installation
Restoration Program (IRP) Site SSOO9 at Richards-Gebaur Air Force Base, Missouri. This

I
document describes the activities conducted during the PA/SI of IRP Site SSOO9, also known as
the Fire Valve Area. The investigation of the Fire Valve Area included a literature search to
obtain background information; investigating the source of contamination and whether

I
contaminated soils remained in the Fire Valve Area; developing a conceptual site model to
illustrate the contamination and evaluate the current and future potential risk posed by the site to
public health and the environment; and determining whether further action is required at the site.

Based on the findings of the investigation, the source of the petroleum contamination in the Fire
Valve Area appears to be related to a spill or release, possibly from past operations in Building

I 605. Contamination was not observed in the borings surrounding the original excavation of the
Fire Valve Area; however, petroleum contamination was observed in soils along the water line
trench in the area west of Building 605. The major contaminant found in the subsurface is total

I petroleum hydrocarbons (TPH) ranging in concentration from 18 ppm to 370 ppm. Ethylbenzene
and xylene compounds were detected at concentrations less than 0.1 ppm, and non-carcinogenic

I
polynuclear aromatic hydrocarbons (PAH5) were detected at 1. 1 ppm.

There are no Federal criteria or standards for contaminated soils; however, the State of Missouri

I has established soil cleanup levels for ethylbenzene, xylene, and TPH that are associated with
spills from Underground Storage Tank (UST) systems and are considered relevant to the site.
Only one soil sample exceeded the State of Missouri's cleanup level of 200 ppm for TPH and the

I sample was from 4.5 feet below ground surface. None of the samples collected exceeded
Missouri's cleanup levels for ethylbenzene and xylene compounds (10 ppm for each compound)

I
or Missouri's proposed Any-Use Soil Level for the PAH compounds (19,530 ppm).

A conceptual site model of current and potential exposures was completed which evaluated
potential risk associated with the site. The potential receptors identified through the qualitative
risk assessment were utility workers conducting maintenance along the water line; however, their
risk would be ni inial as the major contaminant of conOern was TPH and maintenance on the line

I
would be intermittent, occurring on an as-needed basis.

Based on the results of the PA/SI, the soils do not require further investigation and a No Further

I Response Action with respect to the soils is proposed for the Fire Valve Area. However, the
groundwater underlying the site was not investigated as part of the PA/SI, and further action is
recommended to determine whether the groundwater has been affected by the contamination
identified during the PA/SI.

I
I
I 29 September 1995 PA/SI Fire Valve Area

Page lv Penal-Technical Report



1109
TABLE OF CONTENTS

SECTION PAGE

REPORT DOCUMENTATION PAGE

NOTICE . . . ii

PREFACE .. iii

EXECUTIVE SUMMARY ... . .. iv

TABLE OF CONTENTS v

LIST OF ACRONYMS . viii

1

4
5

5

6
6

13

13

15

16

16
16
18
18
19

19

19
20

2.2 21
2.3 22
24 26
2.5 27
2.6 27

29 September 1995 . PA IS! Fire Valve Area
Page v Final-Technical Report

1.0 INTRODUCTION
1. 1 Purpose and Scope of the PA/SI
1.2 Description of the U.S. Air Force 11W
1 .3 Background Information
1.4 Topography and Surface Drainage
1.5 Geology/Hydrogeology
1.6 Soils
1.7 Climate
1.8 Contaminant Sources and Contamination

2.0 PRELIMINARY ASSESSMENT/SITE INSPECTION
2.1 Field Activities

I
I
I
I
I
I
I
I
I
I
1

2.1.1 Soil Boring Program and Chronology of Field Activities
2.1.2 Topographic Survey Data
2.1.3 Soil Sampling and Measurement Methods

2.1.3. 1 Soil Screening and Sample Collection Keeping
2.1.4 Record Keeping
2.1.5 Project Management
2.1.6 Quality Assurance/Quality Control of Field Activities
Laboratory Analyses
Data Evaluation
Sampling and Analyses Results
Contaminants and Trend Analyses
Sources

3.0 MIGRATION PATHWAYS
3.1 Identification of Exposure Pathways . .

3.1.1 Soil Exposure Pathways
3.1.2 Groundwater Exposure Pathways
3.1.3 Air Exposure Pathways

33
33
34
34
36



11010

TABLE OF CONTENTS
(Continued)

SECTION PAGE

3.1.4 Surface Water Exposure Pathways 36

4.0 RISK EVALUATION 38
4.1 Conceptual Site Model 38
4.2 Identification of Applicable or Relevant and

Appropriate Requirements 42
4.2.1 Chemical-Specific ARARS . . . . . . . . 42
4.2.2 Location-Specific ARARs 45
4.2.3 Action-Specific ARARs 45

4.3 Toxicity Assessment 46
4.4 Risk Characterization 46

5.0 SUMMARY AND RECOMMENDATIONS .. 48

List of Figures
FIGURE PAGE

1.0-1 Richards-Gebaur Air Force Base, Missouri . 2

1.0-2 Location of the Fire Valve Area, Richards-Gebaur AFB, Missouri 3

1.4-1 Topography and Surface Drainage, Richards-Gebaur AFB, Missouri 7

1.5-1 Geologic Map, Richards-Gebaur Air Force Base, Missouri 10

1.5-2 Cross-Section Location Map 11

1.5-3 Geologic Cross-Section A-A' 12

1.6-1 Soils Map, Richards-Gebaur Air Force Base, Missouri . . 14

2.1.1-1 Location of Soil Borings . . . 17

2.5-1 Concentration of TPH Extractables . . . 28

2.5-2 TPH Concentrations by Borehole Location 29

2.6-1 Locations of Potential Source Areas 31

4.1-1 Conceptual Site Model of Potential Current Exposures . . 39

4.1-2 Conceptual Site Model of Potential Future Exposure . . . 40

I
29 September 1995 PA/SI Fire ValveArea

Page vi Final-Technical Report



110 11

List of Tables

I TABLE PAGE

I
1.5-1 Generalized Geologic Section at Richards-Gebaur AFB . 8

1.8-i Results of March 1992 Soil Analyses from Fire Valve Area 15

I 2.2-1 Summary of Analytical Methods and Soil Samples Analyzed . 22

I 2.2-2 Volatile Organic Results (mg/kg dry) 23

2.2-3 Total Petroleum Hydrocarbons and Semi-Volatile

I Organics Results (mg/kg dry) 24

I
4.1-i Conceptual Site Model 41

4.2.1-i Groundwater Standards and Guidelines 43

I 4.2.1-2 State of Missouri Soil Cleanup Guidelines for LUST Sites and
Proposed Any-Use Levels . . . . 44

I
I List of Appendices

I Appendix A References
Appendix B Statement of Work
Appendix C Boring Logs

I Appendix D Field Notes
Appendix E Field GC Data

I
Appendix F Chain of Custody Forms
Appendix G Analytical Data Summary Tables
Appendix H Investigation Derived Waste Analyses

I Appendix I Qualifications of Key Persoimel
Appendix J MDNR Leaking Underground Storage Tank Soil Cleanup Guidelines for

Undisturbed Soils

I Appendix K Audit
Appendix L U.S. EPA Potential Hazardous Waste Site Preliminary Assessment Form
Appendix M Historical Data

I Appendix N Clarifications to SOW

I
I 29 September 1995 PA/SI Fire Valve Area

Page vu Fnal-Techrncal Repon



11012

LIST OF ACRONYMS

ADC Air Defense Command
AFB Air Force Base
AFCEE Air Force Center for Environmental Excellence
AFCS Air Force Communications Service
AFRES Air Force Reserve
BRAC Base Realignment and Closure
CAA Clean Air Act
CLP Contract Laboratory Program
CWA Clean Water Act
DQOs Data Quality Objectives
EPA Environmental Protection Agency
GC Gas Chromatograph 1GC/MS Gas ChromatographlMass Spectrophotometer
gpm Gallons per minute
GSA Government Services Administration IHMTA Hazardous Materials Transportation Act
IDW Investigation Derived Waste
i.d. Inside Diameter
IRP Installation Restoration Program
ITIR Informal Technical Information Report
LCS Laboratory Control Sample
LNAPLs Light Non-aqueous Phase Liquids
LUST Leaking Underground Storage Tank
MCL Maximum Contaminant Level
MCLG Maximum Contaminant Level Goal
MDL Method Detection Limit
MDNR Missouri Department of Natural Resources
MSL Mean Sea Level
MS/MSD Matrix Spike/Matrix Spike Duplicate 1NIOSH National Institute for Occupational Safety and Health
NPDES National Pollution Discharge Elimination System
o.d. Outside Diameter
PAH Polynuclear Aromatic Hydrocarbons
POC Point of Contact
POL Petroleum, Oil, Lubricant
PQL Permissible Quantitation Limit
PPE Personal Protective Equipment
PPM Parts per million
QA Quality Assurance
QAPP Quality Assurance Project Plan
QC Quality Control
RCRA Resource Conservation and Recovery Act

I
29 September 1995 PA/SI Fire ValveArea

Page vi,, Final-TechnicaL Report

I'LL all Ill ShLII. LIILLSI I 9 I I 'i'• U!1'r!'r 1'il



I 11013

I
LIST OF ACRONYMS

I (Continued)

I
RI Remedial Investigation
RPD Relative Percent Difference
SAP Sampling and Analysis Plan

I
SI Site Inspection
SOW Statement of Work
SVOCs Semi-volatile organic compounds

I SWDA Solid Waste Disposal Act
TCLP Toxicity Characteristic Leaching Procedure
TPH Total Petroleum Hydrocarbons

I UST Underground Storage Tank
VOA Volatile Organic Analysis
VOC Volatile Organic Compound

I
I
I
I
I
I
I
I
I
I
I 29 September 1995 PA/SI Fire Valve Area

Page ix Final-Technical Report



I 11014
I 1.0 INTRODUCTION

I This is the Technical Report for the Preliminary Assessment/Site Inspection (PA/SI) of Installation
Restoration Program (IRP) Site 55009 at Richards-Gebaur Air Force Base (AFB), Missouri
Provided in this document are the results of the activities conducted during the PA/SI of IRP Site

I SS009, also known as the Fire Valve Area. The investigation of the Fire Valve Area involved
a literature search to obtain background information, field investigations to determine whether

I
contamination remained in the Fire Valve Area and the source of that contamination, development
of a conceptual site model, and completing a qualitative risk assessment to estimate the potential
risk posed by the site to public health and the environment.

I Richards-Gebaur AFB is an Air Force Reserve Base located in west-central Missouri,
approximately 18 miles south of downtown Kansas City and 2.6 miles from the Kansas State line

I (Figure 1.0-1). The Fire Valve Area, Site SSOO9, is located at the edge of the Civil Engineering
Complex, directly behind (southwest side) Building 605 (Figure 1.0-2). During excavation by an
Air Force contractor in March 1992 to repair an underground water main valve, petroleum

I product was discovered. The soils from the excavated trench were tested and contaminant levels
exceeded the State of Missouri's cleanup levels for benzene/toluene/ethylbenzene/xylene (BTEX)
and total petroleum hydrocarbons (TPH). Approximately 10 cubic yards of soil were removed

I and the excavation was backfilled with clean fill. Determining the source of the petroleum
contamination in the Fire Valve Area and whether contaminated soils remained in the Fire Valve

I
Area were the objectives of this PA/SI.

Soil borings were drilled and sampled during the PA/SI to determine the presence of contaminants

I in the soils. Field screening of the volatile organic compounds (VOCs), specifically BTEX, in
the soils was accomplished by use of a portable gas chromatograph (GC). The GC results were
used to aid in the selection of samples for detailed laboratory analyses. Field activities occurred

I 24 and 25 March, and 28 through 30 March 1994.

The information in this Technical Report was prepared according to applicable sections (refer to

I Appendix N) of the May 1991 version of the Handbook to Sunnort the Installation Restoration
Program (IRP Statements of Work. Volume I-Remedial Investigation/Feasibility Studies (RI/FS)
(U.S. Air Force 1991) (hereinafter referred to as the Handbook); the U S. EPA Guidance for

I Performing Preliminary Assessments Under CERCLA (P9345 0-O1A, September 1991); and
Guidance for Performing Site Inspections Under CERCLA (EPA/540-R-92-021, September 1992).

I This Technical Report is divided into five sections. This section (Section 1.0) discusses the
purpose and scope of the PA/SI, as well as providing background information (e.g., soils,

I geology, etc.) about Richards-Gebaur AFB and the Fire Valve Area. Section 2.0 presents the
field activities and laboratory analyses. Section 3.0 discusses potential migration pathways for
contaminants including potential targets. Section 4.0 contains the risk evaluation, identifies

I potential applicable, relevant and appropriate requirements (ARARs), and presents a conceptual
site model. The summary and conclusions are provided in Section 5.0.

I
I 29 September 1995 PA/Sf Fire Valve Area

Page 1 Final-Technical Repon
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Figure 1.0-1
Richards-Gebanr Air Force Base, Missouri



Figure 1.0-2
Location of the Fire Valve Area
Richards-Gebaur AFB, Missouri
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1.1 Purpose and Scope of the PA/SI

On 08 July 1993, Tetra Tech, Inc., was tasked by the Air Force Center for Environmental
Excellence (AFCEE/ESR) under Contract No. F33615-90-D-4006, Delivery Order 0008, to
perform a PA/SI of the Fire Valve Area, IRP Site SSOO9 on Richards-Gebaur AFB. The
Statement of Work for this project is provided in Appendix B. This Teclmical Report describes
the activities conducted as part of the PA/SI for the Fire Valve Area.

The purpose of the PA/SI was to ascertain the source of the petroleum contamination detected in I
the Fire Valve Area, determine whether contamination remained in the Fire Valve Area, and
identify potential threats to human health and the environment in relation to this site. I
The scope of the field investigation included determining whether the source was localized or
extended beyond the Fire Valve Area. A localized source would have been the result of a spill Ipossibly associated with past operations at Building 605, or leaking underground storage tanks,
if present in the area. If the source extended beyond the Fire Valve Area and remained in the
utility trenches, then the contamination could be associated with underground pipelines containing J
jet fuel. Utility maps of Richards-Gebaur AFB indicate that an abandoned jet fuel pipeline
appeared to intersect underground utility lines (i.e., gas, water, etc.) northwest of the site,
creating a potential conduit for the jet fuel to migrate. A Hydrant Piping Study Phase I was
conducted in 1993 that showed a significant leak in the jet fuel line behind Building 942 (Burns &
McDonnell, December 1993).

In order to determine whether the spill was localized or extended beyond the Fire Valve Area, the
field investigation required drilling soil borings and collecting soil samples in the immediate area
of the site, and then directing the field sampling effort to follow the utility conduits. Soil samples
were analyzed by a portable GC to assess volatile organic compound contamination. A percentage
of these soil samples (Appendix E) were then submitted for laboratory analyses to determine
concentrations of compounds (volatile organic compounds, semi-volatile organic compounds, and
total petroleum hydrocarbons).

In addition, the potential for groundwater contamination was assessed. If it had appeared that
contamination was not present, then a groundwater monitoring well was to be installed and
sampled. The purpose of the well would be to confirm that the groundwater was not contaminated
by this site. However, hydrocarbons were detected in the soils indicating the potential for
groundwater contamination. Several monitoring wells would be necessary to properly investigate
the groundwater system underlying the site, which was beyond the scope of the PA/SI; therefore,
a monitoring well was not installed, Further investigations are recommended to evaluate the
groundwater in the Fire Valve Area.

Potential groundwater, surface water, and direct contact pathways were investigated to determine
whether there are receptors (human and ecological) within the affected area. If no permanent or
transient receptors exist for a site or its affected area, no further action is appropriate. Potential
receptors (present and future) that may come into contact with the contamination have been
identified and are presented in Section 4.0.

29 September 1995 PA/SI Fire Valve Area
Page 4 Final-Technical Report
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1.2 Description of the U.S. Air Force IRP

The objective of the U.S. Air Force IIRP is to assess past hazardous waste disposal and spill sites
at U.S. Air Force installations, and to develop remedial actions consistent with the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP) for those sites posing a threat to
human health and welfare or the environment. Over the years, IRP requirements have been
developed so that the Department of Defense (DOD) complies with all Federal laws such as the

I
Resource Conservation and Recovery Act (RCRA); National Contingency Plan (NCP); Federal
Facilities Compliance Act; and Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act

I (SARA).

I
1.3 Background Information

Richards-Gebaur AFB is a closed Air Force Base operated by the Air Force Base Conversion
Agency, and is located in west-central Missouri, approximately 18 miles south of downtown
Kansas City and 2.6 miles from the Kansas State line. The Base is bounded by the City of Belton
on the east and south, and is surrounded by Kansas City to the north and west. The Base is
divided by the Jackson and Cass County line, which is located through the middle of the Base,

I along an east-west line. Richards-Gebaur AFB is not on the National Priorities List (NPL) and
has not entered into a Federal Facility Agreement (FFA).

I In 1941, the land occupied by Richards-Gebaur AFB was acquired by Kansas City for use as an
auxiliary airport (Grandview Airport). In 1952, the Aerospace Defense Command leased the

I airport from the City for air defense operations, and in 1953 the property (approximately 2,400
acres) was formally conveyed to the U.S. Government for establishment of an Air Force Base.
The C-46 airlift aircraft were the original Air Force reserve aircraft stationed at the Base.

I Conversion to C-i 19 and C-124 aircraft occurred in 1957 and 1961, respectively. In 1957, the
Base was named Richards-Gebaur AFB.

I Until 1970, the Air Defense Command (ADC) had the primary mission on Base. In 1970, the Air
Force Communications Service (AFCS) relocated its headquarters from Scott AFB, Illinois to
Richards-Gebaur AFB, and assumed command. In 1971, the C-124 reciprocating engine aircraft

I were replaced by C-130 aircraft. This conversion reduced industrial waste quantities produced
at the Base (e.g., approximately half as much waste oil was generated with the C-130s). The
AFCS moved back to Scott AFB in 1977, and Richards-Gebaur AFB came under the Military

I Airlift Command.

I
The number of active duty military and civilians at Richards-Gebaur AFB was reduced from a
maximum of about 5,000 personnel during the active years of the Base to less than 500 full-time
personnel. By September 1979, the majority of the operating support functions were transferred

I to Talley Services, Inc., a civilian contractor. The Air Force Reserve (AFRES) assumed
operational control in October 1980. In 1982, Base mission changes resulted in the conversion
to A-lU fighter aircraft from the C-130s, causing a substantial decrease in the quantities of waste

I oils, fuels, and solvents generated. The AFRES 442nd Fighter Wing had the most recent primary

I 29 September 1995 PA/SI Fire Valve Area
Page 5 F,nal-Techn,cul Report
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mission on Base, though the A-b Thunderbolt II Aircraft Wing was transferred to Whiteman
AFB in June 1994.

The majority of the Base facilities (runways and taxiways) and properties were transferred to the
Government Services Administration (GSA) in 1981, and an interim lease and joint use of the
airport with Kansas City became effective. The excessed parcels were subsequently transferred
by GSA for public and other military uses to the cities of Kansas City and Belton, Missouri, and
the Department of the Navy and the Department of the Army. Base property at the present time
comprises 848.34 acres as follows: 427.77 acres in fee (including 244.12 acres of Richards-
Gebaur AFB proper, and 183.65 acres for the Belton Training Annex); and 420.57 acres in
easements.

1.4 Topography and Surface Drainage

The topography of Richards-Gebaur AFB is gently rolling with an average elevation of
approximately 1,000 feet above mean sea level. The regional terrain is characterized by a nearly
level plain that has been incised by tributaries of the Missouri River, resulting in rolling hills with Irelative relief ranging from 50 feet to 150 feet. The Base is situated on the south-central portion
of a broad plateau known as the Blue Ridge, with the Blue River to the west and the Little Blue
River to the east. The Blue River basin and the Little Blue River basin provide drainage for the
area. Both rivers flow to the northeast into the Missouri River, located approximately 20 miles
north of the Base. All Base drainage is located within the Little Blue River drainage basin.
Within this drainage basin, Base storm water flow is generally toward Scope Creek, which flows
from south to northeast through the Base, as shown on Figure 1.4-1.

1.5 Geology/Hydrogeology

Geology
Richards-Gebaur AFB is located within the Osage Plains region of the Central Lowland
physiographic province. The region is characterized by low relief, wide, maturely dissected
uplands, and relatively steep valley slopes. Within Jackson and Cass counties, sedimentary rocks
of Pennsylvanian age (Kansas City Group) comprise the uppermost geologic units and reach a
thickness of about 500 to 900 feet. In general, the rock strata dip toward the northwest at about
10 feet per mile. The regional dip may be modified locally by low anticlines, synclines, and
domes. Richards-Gebaur AFB is located on the King anticline, a structural rise favorable for oil
and gas production and the oldest gas producing area in Cass County; however, gas production
ended in 1938 (CFT2M Hill, 1983).

The geology of the Base is characterized by very thin bess deposits over residual soils derived
from the in-place weathering of the underlying limestones and shales. Rock outcrops are found
along Scope Creek. Exposed rocks include the Wyandotte Formation (Argentine Limestone
Member), the Lane Formation, the lola Formation (Raytown Limestone Member), and the
Chanute Formation. The generalized geologic section for Richards-Gebaur AFB is shown on
Table 1.5-1.

I
29 September 1995 PA/SI Fire Valve Area I
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Generalized Geologic Section at Richards-Gebaur AFB

L

Reference. Geology of the Belton Quadrangle, Gentile, MDNR, RI 69. I
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System Group Formation Thickness
(App. Pt)

Member
(Identified for Exposed

Quaternary Alluvium
Loess

-- --

Peimsylvaman Douglas Stranger Tonganoxie

Lansing Stanton 20
5
8

Stoner Limestone
Eudora Shale
Captain Creek Limestone

Vilas 20

Plattsburg 15
1

4

Spring Hill Limestone
Hickory Creek Shale
Merriam Limestone

Kansas City Bonner Springs 20-25

Wyandotte

Lane
Lola

Chanute
Drum

Cherryville

Dennis

Galesburg
Swope
Ladore
Hertha

35-40
ih..2

35-50
½-3

3
20-60
7-12

½
0-2

15-33
2 ½-b

12-45
5-22
0-25

3/4-2 ½
3-8

25-35
3-5
1-4
30
1-4
22

Farley Limestone
Island Creek Shale
Argentine Limestone
Quindaro Shale
Frisbie Limestone

Raytown Limestone
Muncie Creek Shale
Paola Limestone
Cottage Grove Sandstone
Corbin City 9
Cement City
Quivira (Belton Sandstone)
Westerville
Wea
Block
Fontana
Winterset
Stark-Canville

Pleasanton 90-150

Marmaton 125-175

I
[
[
I-

II

II

II

II

I

I

I

I

I

Cherokee 250-350

Mississippian Osagean 170-240

Chouteau 100

Devonian 75-95

Ordovician 500-600

Cambrian 400-500

Precambrian --
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I The Argentine Limestone Member of the Wyandotte Formation is the predominant rock unit and
caps most of the upland areas. The unit consists of a highly weathered limestone that reaches a

I maximum thickness of about 50 feet. Weathering has produced enlarged, clay-filled, vertical joints
and layers of soft clay along horizontal bedding planes Groundwater moves through these joints
and planes where conditions permit. The Lane Formation underlies the Wyandotte Formation and
is described as a grey micaceous shale of generally low permeability with several feet of cross-
bedded sandstone near the top of the Formation. The thickness of the Lane Formation ranges

I
from 20 to 60 feet and outcrops on the Base range from 35 to 45 feet. The Raytown Limestone
Member of the lola Formation is a thin limestone unit about 10 feet thick that outcrops along the
banks of Scope Creek. The Chanute Formation, comprised primarily of shale with interbedded

' limestone stringers, underlies the Raytown Limestone Member. The Chanute Formation is not
exposed at the Base but is covered by alluvial soils along Scope Creek. Rock units underlying
these formations consist of sedimentary rocks overlying a Precambrian basement rock of granite
at depths greater than 2,500 feet (Gentile, 1984 and CH2M Hill, 1983).

The bedrock underlying the Fire Valve Area was not cored during the PA/SI; drilling advanced

I to bedrock/auger refusal at a depth of 14 feet below ground surface (bgs) with weathered
limestone fragments recovered in the sampler at 14 feet bgs. The soil borings for the PA/SI (Bi
through B4) describe a greenish-gray clay grading to a tan clay at approximately 8 to 10 feet. The
tan clay from 10 to 14 feet bgs was described as having a platy weathered bedrock texture with
limestone fragments at its base. Utilizing the Geologic Map (Figure 1.5-1) to determine rock

I
units from the mapped outcrops, the Raytown Limestone Member appears to be the bedrock unit
underlying the Fire Valve Area. A geologic cross section has been prepared from the soil borings
drilled during the PA/SI; however, the cross section only shows the soils encountered, as bedrock

I
was not cored. The plan location of the cross section is shown on Figure 1.5-2 and the cross
section is shown on Figure 1.5-3. The soils are discussed in more detail in Section 1.6.

I Hvdrogeologv
Regionally, Richards-Gebaur AFB is located within the Osage-Salt Plains groundwater area of the
Central Nonglaciated Plains groundwater region. The Osage-Salt Plains area is characterized by

I Pennsylvanian and Mississippian sandstone and limestone aquifers that yield water from shallow
wells at low rates; wells deeper than 400 feet yield non-potable, mineralized water. Total
dissolved solids exceed 1,000 ppm in aquifers capable of yielding adequate water volumes to

1 municipalities or industries. In southwest Jackson County and northwest Cass County, the total
dissolved solids may exceed 40,000 ppm.

I The shallow groundwater aquifers present in the uppermost limestone formations of Pennsylvanian
age have been used in some areas of Jackson and Cass Counties for domestic use, but yields are

I very low (1 to 3 gpm), quantities are seasonal, and the water quality is highly mineralized (CH2M
Hill, 1983). There are no water supply wells at Richards-Gebaur AFB. Recharge occurs in
outcrop areas and by percolation through overlying strata where joints, fractures, or faults are

I present. Release of groundwater in storage from the shales is slow, limiting the usefulness of the
limestones as water supply aquifers. Groundwater discharge from the shallow limestones and
shales occurs in outcrop areas along the Missouri River and its tributaries, including Scope Creek.

1

I 29 September 1995 PA/SI Fire Valve Area
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Cross-Section Location Map A-A'
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I The depth to groundwater across the Base is generally shallow (several feet to approximately 30
feet) and varies over short distances. A seasonal variation in groundwater elevation is observed

I (seasonal high depth to water of approximately two to four feet below ground surface), as well
as a variation with the topography, with groundwater being deeper in areas of higher topography.
Normally, seasonally high water table elevations are observed in the spring and fall, with low

I water table conditions occurring in the summer and winter Lower water table elevations are seen
in the summer due to the occurrence of intermittent rainfall events and evapotranspiration; this

I
results in little groundwater recharge. Groundwater levels will continue to decline until the fall
when precipitation and groundwater recharge occurs. Groundwater was not encountered (e.g.,
saturated soils) during the drilling and sampling of the soil borings during the PA/SI; however,

l water was observed 2.6 feet below ground surface in one of the borings (FSB16) after the
borehole was left open overnight, prior to grouting.

I The general direction of groundwater flow across the Base in the shallow limestone and shale units
is towards Scope Creek. The major discharge area available to the upper limestones and shales
is Scope Creek through seeps and possibly springs along upland drainages

1.6 Soils

I According to the Soil Survey of Jackson County (SCS, 1984), the soils at the Fire Valve Area
belong to the Macksburg-Urban series, which is defined as being gently sloping, poorly drained

I
silt and silt clay barns, covered in places by urban features and is typically 2 to 15 feet thick
(Figure 1.6-1). Permeability is moderate and surface runoff is medium. Organic matter content
is moderate.

I The soils in the immediate area of the Fire Valve Area were dark, mottled, greenish-grey to
greenish-brown, dense, plastic clays overlying a mottled tan to tannish-grey, dense, plastic clay

I at a depth of approximately 10 feet. The base of the tan clay contained up to one-inch fragments
of angular to subangular chert and limestone, with auger refusal at 14 feet. The soils to the
northwest of the intersection of Corkill and Westover roads (FSB-1 1 through FSB- 15, Appendix

I C) are comprised of reddish-brown to dark brown clay overlying the tan clay at a depth of
approximately five feet. To the southeast of the Fire Valve Area (FSB-18, Appendix C), the tan
clay was encountered just beneath the surface soil and gravel. Figure 1.5-3 shows the geologic

I cross section of the soils observed in the Fire Valve Area; the base of the clay is estimated.

I
1.7 Climate

The following climate information was also obtained from the Soil Survey of Jackson County

I (SCS, 1984). The consistent pattern of climate in Jackson County, MO and for Richards-Gebaur
AFB is one of cold winters and long, hot summers. Heavy rains occur mainly in spring and early
summer. In winter, the average temperature is 33 degrees F, and the daily minimum temperature

I is 24 degrees. In summer, the average temperature is 78 degrees, and the average daily maximum
temperature is 88 degrees. The total annual precipitation is 35.75 inches, of which 70 percent
falls in April through October. Peak precipitation occurs in the spring and fall, whereas summer

I rainfall events are intermittent. The average seasonal snowfall is 22 inches. The average relative

I 29 September 1995 PA/SI Fire Valve Area
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I
humidity in mid-afternoon is about 60 percent; humidity is higher at night, and the average at

I
dawn is about 80 percent. Prevailing winds are from the south.

1.8 Contaminant Sources and Contamination

As stated previously, petroleum product was discovered in the Fire Valve Area during an
excavation to repair an underground water main valve. Approximately 10 cubic yards of

I
contaminated soil were removed from the area. The depth of the excavation was approximately
five feet below ground surface. The soil was tested for BTEX and TPH (Appendix M), and the
results of the analyses showed contamination exceeding the State of Missouri's cleanup goals for

I sites requiring corrective action (listed in the Missouri Site Characterization Document, February
1991) for xylene and TPH, as shown on Table 1.8-1. The source of the petroleum product was
investigated as part of this PA/SI.

I
Table 1.8-1

I Results of March 1992 Soil Analyses from Fire Valve Area
Richards-Gebaur AFB, MO

I Compound Concentration Missouri Cleanup
(mg/kg) Levela (mg/kg)

I
Benzene <0.01 1

Toluene 2 5

I Xylene 28 10

Toluene 4 10

I
PAHs 24,870 200

Source: Kansas City Testing Laboratory (Appendix M)
ageference: Missouri Site Characterization Guidance Document, February 1991.

I
I
I
I
I
I 29 September 1995 PA/SI Fire Valve Area
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2.0 PRELIMINARY ASSESSMENT/SITE INSPECTION

This section describes the tasks that were conducted according to the requirements for conducting I
a PA/SI in the following U.S. EPA guidance documents: Guidance for Performing Preliminary
Assessments Under CERCLA (P9345.0-O1A, September 1991); and Guidance for Performing Site
Inspections Under CERCLA (EPA/540-R-92-021, September 1992). The field program followed
the activities outlined in the Preliminary Assessment/Site Investigation Work Plan for the IIRP Site
SSOO9 (Tetra Tech, November 1993).

2.1 Field Activities

As stated previously, the objective of the field sampling effort was to collect data in order to
determine the source of contamination and whether contaminated soils remained in the Fire Valve
Area. The borings were placed so that the following information could be obtained: the identity Iof the hazardous substances present, determination of whether hazardous substances are being
released to the environment, and whether hazardous substances are impacting specific targets.

Base personnel were consulted prior to the commencement of drilling activities to minimize the
disruption of Base activities, to properly position bbrings with respect to site locations, and to
avoid penetrating underground utilities. Permits were obtained from Richards-Gebaur AFB prior
to drilling activities, as required.

Layne-Western was subcontracted for the drilling and sampling of soil borings. Chemical I
analyses of soil samples were performed by PACE, Inc. During the course of the drilling
activities, a chain-link fence was taken down to facilitate access, and RPS Enterprises was
contracted to re-attach the fence to the existing poles. No other subcontractors were utilized
during this investigation. Tetra Tech notified the Contracting Officer's Representative (COR) and
the Richards-Gebaur AFB Point of Contact (POC) regarding the fencing contractor. I
2.1. 1 Soil Boring Program and Chronology of Field Activities

Soil borings were drilled and sampled to further characterize the site geology/hydrogeology and
determine the presence of contamination; the locations are shown on Figure 2 1.1-1. The
information obtained during the drilling of the borings included determining stratigraphic units
and sample depths. A phased approach was utilized in this field effort. Initially, a total of four
soil borings were drilled and continuously sampled to a depth of approximately 14 feet, where
auger refusal due to bedrock was encountered. These borings (FVB-1 through FVB-4) were
located to the southeast, north, and northwest of the asphalt patch where contamination had
previously been found at the Fire Valve Area. Due to the presence of steam lines to the
southwest, a borehole was not placed in that direction; the fourth boring was placed along the
water line to the northwest of the Fire Valve Area instead. These borings were drilled to
determine whether contamination exists outside the previous excavation. As contamination was
only observed in one of the four soil borings (FVB-3), which was located adjacent to the water
line and to the northwest of the Fire Valve Area, field screening borings (a total of 18) were then
drilled and sampled to determine if the source of contammation was outside the Fire Valve Area. I
29 September1995 PA/SI Fire Valve Area
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Drilling continued to the northwest along the gas line to Building 942, and along the water line
to just north of the drainage ditch. The water line could not be investigated further due to the lack
of drill rig access to the area west of the overhead steam lines. The drilling program followed Ithose lines towards the abandoned petroleum, oil, and lubricants (POL) line located approximately
900 feet to the northwest of the Fire Valve Area. The field screening borings were placed as
close as possible to the gas and water lines to try to ensure that they would be within the utility
trench conduits. A magnetic locator (Schonstedt GA-52C) was used to verify the location of the
utility lines that had been previously marked by Richards-Gebaur personnel. At several locations,
the augers were either pushed aside (resulting in a slanted hole) by the line, or the hole had to be
moved over several inches due to the line being hit. Granular backfill was not observed during
the drilling of the field screening borings along these utility lines. The backfill material was a
greenish-gray, soft, plastic clay observed at depths of three to five feet.

A total of 15 field screening borings were drilled along the gas and water conduits towards the
POL line to determine if the line was a source; however, contamination was not detected or
observed beyond the water line adjacent to Building 605. Three additional field screening borings
(FSB-16 through 18) were then drilled to the southeast of the Fire Valve Area to determine the
extent of the contamination observed in the water line trench (Figure 2.1.1-1). Hydrocarbon
contamination was detected in one of these borings (FSB-17); however, contamination was not
detected in the last boring, FSB-18, which was approximately 200 feet southeast of the Fire Valve
Area and at the southeast corner of Building 605. The contamination appeared to be limited to
the water line trench, mainly associated with the northern portion of Building 605, and at
distances of approximately 100 feet to the northwest and 100 feet to the southeast of the Fire
Valve Area. Therefore, the drilling and sampling program stopped after completing FSB-18.

Investigation derived wastes (IDW) were temporarily containerized in a covered, rolloff box
located on site. Approximately three to five cubic yards of cuttings were generated. A composite
soil sample (comprised of eight aliquots) was collected from the rolloff box at the completion of
drilling activities and analyzed for waste characterization prior to offsite disposal. The results of
the waste analyses are provided in Appendix H, as well as the manifest and associated documents
indicating proper disposal of the IDW. I
2.1 .2 Topographic Survey Data

The locations of the soil borings and field screening boreholes were identified in the field using
a compass and surveyors tape from a maximum of four appropriate landmarks. The positions of
the borings have been recorded on Figure 2.1.1-1.

2.1.3 Soil Sampling and Measurement Methods I
A tractor mounted drill rig was used to drill the 4 soil borings and 18 field screening borings.
The four soil borings were hollow-stem augered and continuously sampled using a 3-in diameter,
5-ft long split-barrel continuous sampler. Field screening borings were augered with 4-in solid-
flight augers to depths of 8 to 15 feet. Thus, the boring logs for the field screening borings are
based only on auger cuttings. The samples from these borings were collected from material on
the bottom of the bit when the augers were removed after reaching depths of three feet, five feet,

29 September 1995 PA/Si Fire Valve Area
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eight feet, etc. After completion, the boreholes were grouted with a cement/bentonite grout. The

I
area of drilling activities was cleaned and reasonably restored to pre-investigative conditions.

2.1.3.1 Soil Screening and Sample Collection

I Soils selected for screening with the portable GC and ultimately laboratory analyses were based
on the judgement of the project geologist. A number of factors affected the decision to screen a

I
particular soil stratum. Each five-foot soil core was screened using the Photo-ionization detector
(PID) immediately after the continuous sampler was opened. For the field screening borings, the
PID was used immediately after the auger was removed from the borehole. The PID screening

I guided the sampler in deciding which portion of the soil core to collect for samples. The readings
obtained with the m were recorded on the boring log (Appendix C). Other factors include the
lithologic character of the soils, abnormal staining or coloration of soils, and soil structure.

I Several intervals within a five-ft sample core were also collected to help determine how
contamination is spread vertically.

I Since there was the potential that any sample collected for screening with the portable GC would
be sent to the analytical laboratory, two sample containers were filled for each sample One jar
was for TPU purgeables and volatile organic analyses, and another jar for TPH extractables and

I semi-volatile organic compound analyses.

I
The standard approach used to prepare soil samples for analyses with the Photovac 105+ involved
placing 20 mQ of distilled water into a 40 S vial that contained 10 grams of soil. The 10 gram
sample was collected from the TPH/semi-volatile sample jar. The vial containing the soil and

I
water was shaken vigorously to speed up the full dispersion of silts and clays in the soil. After
the solution and soil sample had an opportunity to equilibrate, a sample of the atmosphere over
the soil slurry was withdrawn and injected into the UC for analysis. The GC results were

I recorded on a log sheet and are provided in Appendix E. The chromatogram of each analysis was
stored on disk. Once the samples were screened with the field OC and samples were selected for
analyses by the analytical laboratory, the remaining excess samples were containerized with the

I cuttings from the soil borings.

I
2.1.4 Record Keeping

As stated previously, soil boring logs were generated for each boring drilled and contain the

I
information as outlined in the PA/SI Work Plan (Tetra Tech, 1993). The PID readings are also
provided on the boring logs (Appendix C). All the soils collected during the field sampling
program were recorded in the field logbook by the sampling personnel at the time of collection

I
The field notes also contain information specific to all field activities and are provided in
Appendix D. Information concerning the Quality Assurance/Quality Control (QA/QC) for sample
management is provided in Section 2.1.7.

I 2.1.5 Project Management

I Ms. Wilhelmina I. Butcher was the Contract Officer's Representative (COR) for this work effort
at Richards-Gebaur AFB througliApril 1995, Mr. Fred Waterman is currently the COR. Ms.

I 29 September 1995 PA/SI Fire Valve Area
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Butcher and Mr. Waterman are located at Brooks AFB in San Antonio, TX. Mr. Mark Esch is
the Point of Contact (POC) at Richards-Gebaur AFB. Mr. Esch is with the Air Force Base
Conversion Agency at Richards-Gebaur AFB. I
The Tetra Tech, Inc. Project Manager, Mr. Russell B. Krohn, was responsible for ensuring that
sample collection activities are performed in a manner to satisfactorily meet the data quality
objectives of the project; for ensuring that adequate quality control provisions are incorporated
into the project to ascertain that data obtained will be of known quality; and for the formal review
and approval of site-specific sampling procedures and analytical requirements contained in the
Work Plan and QAPP. Throughout the project, the Project Manager or Task Manager maintained
contact with the COR concerning project activities. I
The Tetra Tech, Inc. Task Manager, Ms. Julie Westiloff, directed site sampling activities As
Task Manager, she was responsible for ensuring that site activities and sampling activities were
performed according to the procedures outlined in the PA/ST Work Plan for IRP Site SSOO9 (Tetra

Tech, November 1993). The Project Tlydrogeologist, Mr. Randy Overton, provided technical
support to the Task Manager during different phases of the investigation. The Health and Safety IOfficer, Ms. Pam McKee, was responsible for ensuring that all health and safety issues were
addressed as outlined in the Tetra Tech site-specific Health and Safety Plan.

The Field Activities Team adhered to all appropriate sample acquisition, handling, analyses, and
documentation procedures outlined in the Quality Assurance Project Plan (QAPP) and the Work
Plan. Specifically, field personnel were responsible for the completion of all sample handling and
documentation forms, including sample identification labels, chain-of-custody seals, etc. A field
Quality Assurance audit was conducted on field activities and the report is provided in Appendix
K. Qualifications of Tetra Tech personnel involved in this effort are provided in Appendix T.

2.1.6 Quality Assurance/Quality Control of Field Activities I
Detailed information on QA/QC procedures implemented during the this investigation may be
found in the QAPP located in Section C of Tetra Tech's PA/ST Work Plan for Site 5S009 I(November 1993). Tnformation regarding equipment operation, calibration, and/or decontamina-
tion may also be found in the QAPP.

Field quality control samples, including trip blanks, equipment rinsate blanks, and replicates were
collected or utilized during the PA/ST.

Trip Blanks
A trip blank is a set of two, 40 mQ sample vials filled at the laboratory with Type T reagent-grade
water. A trip blank was transported to the site, handled as a regular sample, and returned to the
laboratory for analysis of VOCs. A trip blank was shipped with each cooler of soil or water
samples for analyses of VOCs, purgeable and extractable TPH, and semi-VOCs Thus, the trip
blank was shipment-specific rather than site-specific.

I
29 September 1995 PA/SI Fire Valve Area I
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Equipment Rinsate Blanks
One equipment rinsate blank was collected during the drilling of soil borings at this site. The

I equipment blank was prepared by pouring ASTM Type I reagent-grade water through a
decontaminated continuous sampler into the collection container.

I Replicate Samples
A field replicate is a single soil sample that is divided into two equal parts for the purpose of

I analysis. One replicate soil sample was collected from this site. The replicate of the sample that
was selected for analysis was given a fictitious boring number and sampling depth and sent to the
laboratory for analysis.

Sample Containers and Preservation
Preservation of samples is required to retain integrity. The most common preservation techniques

I include pH adjustment and temperature control. Field personnel collecting environmental samples
during the PA/SI used U.S. EPA-recommended containers and preservation techniques for the

I
parameters of concern. Precleaned sample containers were provided by PACE, Inc.

Sample Identification

I
Each sample was identified by a unique field ample identification number indicating the site
name, boring number, and depth at which the sample was collected. The sample identification
for each sample was recorded on the Boring Log Form and noted in the Sample Coordinator's

I
field logbook at the time the sample was collected. All samples were also recorded on the GC
Log Form. Only those samples selected for analyses by PACE, Inc. were included on the Chain-
of-Custody Records.

I Data obtained from the portable GC were not made available to the analytical laboratory to
prevent possible bias. Replicate samples were labeled with a fictitious boring number, sample

I depth, and collection time.

Sample Shipment and Custody
As samples were collected, they were immediately placed in coolers containing ice and maintained
at 4° C prior to and during shipment to the laboratory. Field personnel collecting the samples

I
were responsible for the custody of those samples until they were transferred to the GC operator,
who maintained custody until those samples selected for laboratory analyses were packed and
transferred to the courier. A Chain-of-Custody form was prepared only for those samples shipped

I
to PACE, Inc. for analyses. Copies of the Chain-of-Custody forms are provided in Appendix F.

2.2 Laboratory Analyses

I Laboratory analyses was conducted by PACE, Inc. of Lenexa, KS. Soil samples were analyzed
for VOCs by U.S. EPA Method 5030/8240; purgeable TPH by U.S. EPA Method 5030/8015-

I Modified; extractable TPH by U.S. EPA Method 3510/8015-Modified; and semi-VOCs by U.S.
EPA Method 3550/8270. The laboratory analytical data package is provided in Appendix G.
Table 2.2-1 provides a summary of the analytical methods, and the number of soil samples and

I QA/QC samples analyzed during the investigation of the Fire Valve Area.

I 29 September 1995 PA/SI Fire Valve Area

Page 21 F,nal-Technzcal Report



110 35

Table 2.2-1
Summary of Analytical Methods and Soil Samples Analyzed

I
I

Parameter Analytical
Method

Re port
ing

Unit

Number
of

Analyses

Trip
Blanks

Equipment
Blanks

Replicate
Samples

Total
Analyses

VOCs

Semi-
VOCs

Purgeable
TPH

Extractable
TPH

SW 50301
SW8240

SW 3550/
SW 8270

SW 5030/SW
8015 Modified

SW 3550/SW
SOl5Modified

mg/kg

mg/kg

mg/kg

mg/kg

17

17

17

17

4

NA

NA

NA

1

1

1

1

1

1

1

1

23

19

19

19

Totals 68 4 4 4 80

Note: Reporting Unit for trip blanics and equipment blanks are b'g' for all analyses
NA: Not Applicable

2.3 Data Evaluation

I
I
I
I
I
I
I
I
I

LI

29 September 1995
Page 22

PA/SI Fire Valve Area
Final-Technical Repon

I
I

I
I
I
I
I
I

An Analytical Data Informal Technical Information Report (ITIR) for IRP Site 55009 (Tetra Tech,
1994) has been prepared for this site and presents an evaluation and summarization of the
analytical data and appropriate validation criteria. The validation criteria include holding times,
method blanks, field blanks, matrix spike/matrix spike duplicates, surrogate recovery, laboratory
control sample recovery, and temperature blanks. The following section (2.3-Data Evaluation)
summarizes the information provided in the Analytical Data ITIR for the Fire Valve Area
regarding data evaluation and validation. Tables 2.2-2 and 2.2-3 present the analytical results of
the field sampling effort, and the data are qualified according to criteria described in Section 2.3

In order to assess the quality and useability of the data generated at this site, laboratory and field
quality control activities were evaluated. The QC criteria included holding time adherences,
method blank results, matrix spike/matrix spike duplicate recoveries, surrogate recoveries,
laboratory control sample recoveries, temperature blanks, and laboratory field replicate samples.

Holding Times
The U.S. Environmental Protection Agency recommended holding times provide a means to
ascertain the validity of results based on the length of time between sample collection and
extraction/analyses If holding times are exceeded, the sample results may be qualified. All the
data were within acceptable limits for holding times.

Method Blanks
The laboratory uses an artificial, analyte-free matrix sample to monitor the analytical batch for
interferences and contamination from glassware, reagents, and other potential laboratory-generated
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contaminants. Results of laboratory and field blank analyses are reviewed for the presence of
contaminants. If contaminants are noted in the blank, the associated environmental samples may
be qualified. All method blanks met QC criteria with the exception of those environmental samples
that have been qualified for method blank contamination with the letter "B" in Table 2.2-3.
Contaminants detected in the associated environmental samples at concentrations greater than the

I method detection limit but less than ten times the method blank concentration were qualified.

Field Blanks
Field blanks include trip blanks and equipment blanks as described in Section 2.1.7 of this report.
The field blanks met QC criteria.

I Matrix Spike/Matrix Spike Duplicates
Matrix spike/matrix spike duplicate (MS/MSD) quality control samples are used in each analytical

I batch at a frequency of five percent or with each different sample matrix, whichever is more
frequent. The matrix spiking solutions for organics are prepared from neat materials, or from
sources independent of the calibration standards. Inorganic matrix spikes are prepared for the

I analytes of interest at an appropriate concentration as specified in SW-846. The MS/MSD data
are reviewed for consistency and compliance with specified control limits. In instances where

I
MS/MSD results exceed control limits, laboratory control sample results and non-conformance
reports are reviewed by the data validation staff to assess the possible reasons and determine
whether results must be qualified. All calculated MS/MSD recoveries and relative percent

I
difference (RPD) values either met QC criteria or were within acceptance limits, and the
associated data were deemed acceptable.

I Surrogate Recoveries
For gas chromatograph and gas chromatography/mass spectroscopy (GC/MS) analyses, the
analytical process includes the addition, subsequent detection, and recovery calculations of

I surrogate spiking compounds. Surrogate compounds are added to every sample at the beginning
of the sample preparation, and the surrogate recovery is used to monitor matrix effects and sample
preparation. Method-specific surrogates are used in both matrix and reagent QC samples to

I establish the possibility of matrix interference. Calculated surrogate recoveries met QC criteria.

Laboratory Control Sample

I Laboratory control samples consist of blank reagent water spiked with a known amount of analyte.
The spiking analyte is from a different source than that used to establish the calibration standards.

I Laboratory control samples are reviewed for consistency and compliance with specified control
limits. If results exceed control limits, laboratory non-conformance reports are reviewed by the
data validation staff to assess the possible reasons and determine if sample results must be

I qualified. Calculated laboratory control sample (LCS) recoveries met QC criteria.

Temperature Blanks

I A temperature blank accompanies each sample shipment cooler to monitor temperatures at which
samples are received at the laboratory. Temperature blanks from coolers containing samples for
volatile organic analysis (EPA Method 8240) are reviewed. If a blank exceeds control limits or
no blank was included, sample results may be deemed as qualified data.

I
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Environmental samples collected at Richards-Gebaur AFB were shipped to the laboratory the same
day as collection. To maintain appropriate shipping temperatures, all samples are chilled in the
field and held overnight in a refrigerator at 4°C 2°C. All samples are packaged and shipped Iaccording to an established protocol. Occasionally, the samples arrive at the laboratory above or
below the recommended shipping temperature. Unless the temperature discrepancies are large
(above 10°C or frozen samples), these minor deviations from the recommended shipping
temperatures are not considered detrimental to sample quality. Temperature blanks met
recommended shipping temperature criteria of 4°C 2°C.

Laboratory Field Replicate Samples
Replicate soil samples provide a measure of possible sampling and analysis variability. The
replicate samples are prepared by cutting the soil sample in half, with one half submitted as the
actual sample and the other half submitted with a fictitious sample number so that laboratory
personnel are unable to distinguish the replicate from the normal field samples. I
Ten percent of soil samples were replicated. The replicate soil sample for FVB3-3 was FVB5-3.
The replicate sample and the RPD between the samples met QC criteria with the exception of the IRPD values for total petroleum hydrocarbons and ethylbenzene, which exceeded the acceptance
limits. i
2.4 Sampling and Analyses Results

As previously stated, 4 soil borings were drilled and continuously sampled to a depth of 14 feet, I
and 18 field screening borings were augered and sampled to depths ranging from 8 to 15 feet at
this site. From these borings, a total of 70 soil samples were collected for possible laboratory
analyses. Based on field observations and the results of field screening by a portable OC
(Appendix E), 17 of these samples were submitted for the following laboratory analyses: volatile
organic compounds, semi-volatile organic compounds, and total petroleum hydrocarbons. I
Detected concentrations of VOCs are provided on Table 2.2-2. Analytical results showed trace
amounts (less than 0.1 ppm) of VOCs in soil samples FV-B1-13, FV-B3-3, FV-FSB3-4.5, FV- IFSB8-2.5, FV-FSB17-2.5, FV-FSB17-4.5, and F-FSB17-7.5. BTEX compounds (ethylbenzene
and total xylene only) were detected in soil samples FV-B3-3 (0.019 ppm), FV-FSB8-2.5 (0.104
ppm), and FV-FSB17-4.5 (0.55 ppm). I
Concentrations of semi-volatile organic compounds detected in the soil samples are provided in
Table 2.2-3. Polynuclear aromatic hydrocarbons (non-carcinogenic) were detected in soil samples
FV-B3-3 (total PAFIs at 1.1 ppm) and FV-FSB3-4.5 (total PAHs at 0.79 ppm). In addition, FV-
FSB3-4.5 showed trace amounts of 2,4-dinitrotoluene (0.34 ppm) and N-nitroso-diphenylamine
(0.61 ppm).

TPH concentrations are also provided in Table 2.2-3. All the soil samples analyzed for TPH
(purgeables) were not detected above the permissible quantitation limit with the exception of FV-
B5-3, which is the replicate for FV-B3-3 TPH (extractables) were detected in the following soil

I
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samples: FV-B3-3 (62 ppm), FV-FSB1-7.5 (35 ppm), FV-FSB3-4.5 (370 ppm), FV-FSB-3-7.5

I
(9 ppm), and FV-FSB17-2.5 (18 ppm).

2.5 Contaminants and Trend Analyses

I Based on the results of the analyses discussed above, the major contaminants of concern for the
Fire Valve Area are the TPH extractable compounds. The TPITT extractables generally indicate

I
fuel contamination, such as diesel or kerosene. TPH purgeables are usually indicative of gasoline
components and were not detected in any of the samples analyzed; however, complete recovery
of VOCs can vary with soil types, and adsorption to clayey soils may limit the extraction

I efficiency of the analyses.

The TPH extractables detected during this investigation were located in the water line trench, near

l Building 605 (Figure 2.5-1). The soil borings located to the southeast (FV-B1) and north (FV-B2)
of the original Fire Valve Area excavation did not show any hydrocarbon contamination. Soil
borings placed within the water line trench and north of the original excavation indicated

I hydrocarbon contamination (FV-B3, FSB-1, and FSB-3). The contamination does not appear to
be continuous within the water line trench, as samples collected from FSB-2 and FVB-4 did not

I
show or detect hydrocarbon contamination during field efforts or laboratory analyses.
Ethylbenzene and xylene were detected at trace concentrations in FSB-8 at a depth of 2.5 feet; this
boring is north of the excavation and within the water line trench. Hydrocarbon contamination was

I
also observed and detected in FSB17, which was located south of the excavation and within the
water line trench. It is possible that the contamination originated from a spill and migrated
towards the southeast along the water line trench in a sinuous pattern. However, the discontinu-

I ous nature of the hydrocarbon contamination is probably related to different spill events in the

past.

I TPH extractables in the soil borings and field screening borings were detected in sample intervals
ranging from three to five feet and seven to eight feet bgs as shown on Figure 2.5-2. Sample
intervals below 10 feet, as observed in FVB3-10, did not detect TPH. The field screening borings

I did not extend beyond 8-ft depths in the area of Building 605, and the sample from FSB1 that was
collected from the 7.5 to 8 foot depth did indicate TPH extractables at 35 ppm.

2.6 Sources

' As stated previously, possible sources for the petroleum contamination were investigated. One
source involved a localized spill that may have occurred in the past when the building was
presumably used for motor pool operations. The other source was related to underground jet fuel

I pipelines that may have leaked. Utility maps of Richards-Gebaur indicate that an abandoned jet
fuel pipeline appears to intersect underground utility lines (i e , gas and water), which would
create a potential conduit for the jet fuel to migrate. In addition, a Hydrant Piping Study Phase

I T was conducted in 1993 that showed a significant leak in the abandoned jet fuel line behind
Building 942 (Burns & McDonnell, December 1993). According to the BRAC Coordinator, the
extent of contamination from the fuel line was limited and the contamination did not migrate to

I
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suspected utility lines (Esch, September 1995). The cleanup of the jet fuel behind Building 942
was completed after the PA/SI field activities were conducted. The results of the PA/SI field
sampling program also showed that the abandoned POL line did not appear to be a source for the
contamination observed in the Fire Valve Area. The contamination appears to be limited in
extent, remaining within the water line trench and adjacent to Building 605. Therefore, the
source is probably related to past operations at Building 605 or the surrounding buildings.

The source for the trace amounts of ethylbenzene and xylene detected in FSB-8 is difficult to
identify but is probably not related to past operations at Building 605. The boring is located
approximately 200 feet to the northwest of Building 605 and adjacent to the road. I
A File Review of Base documents was conducted to find historical information on Building 605.
The Record Drawings for Building 605 indicated that the building was constructed in 1953 as the
A.I.O. Storage and Shop (east portion), and Road and Ground Maintenance and Paint Shop (west
portion). In 1960, the I.E. Maintenance Shop addition was built on the northwest portion of the
site. According to the IRP Records Search (CH2M Hill, March 1983), from 1953 to present,
Building 605 has been utilized as a Carpenter Shop, Interior and Exterior Heat Shop, Paint Shop,
Plumbing Shop, Refrigeration Shop, Roads and Grounds Shop, Sanitation Shop, and Sheet Metal
Shop. According to Base personnel, the building was also used for Motor Pool operations;
however, the file review did not specifically list this operation.

According to the Basewide Environmental Survey Richards-Gebaur AFB (U.S. Air Force,
December 1993), which documents the physical condition of the Air Force Base resulting from
the storage, use, and disposal of hazardous substances and petroleum products over the Bases I
history, Building 605 was identified as a hazardous waste accumulation point, however, the
document states that hazardous waste was never stored there. The building is identified as the
Base Engineering Maintenance Shop in the Basewide Environniental Survey.

Buildings, USTs, and above-ground storage tanks (ASTs) adjacent to or close to Building 605
were also researched and are shown on Figure 2.6-1. To the west of Building 605 is Facility 923,
which was used to store equipment and oil drums (U.S. Air Force, December 1993). In 1988,
Phase II studies identified the site (IRP Site SSOO4) as a hazardous waste drum storage area.
Interim remedial activities have been implemented at this site due to the waste oil that was stored
in this area from an unknown date until 1985. Remedial efforts included overpacking of leaking
drums, removal of stained soils, and scraping of the asphalt surface. Hazardous materials are no
longer stored in this area. Investigations did not indicate migration of waste oil beyond the
immediate area of the facility (O'Brien and Gere, October 1991).

There is no documentation of any USTs or oil water separators within 500 feet of the Fire Valve
Area (U.S. Air Force, December 1993). Four ASTs (adjacent to Building 614) were located 300
feet to the north of the Fire Valve Area (Figure 2.6-1) and have since been removed. The four Itanks ranged in capacity from 44 to 90 gallons; however, the years of operation for these tanks
is unknown. The tanks are reported to have contained either diesel fuel or motor gasoline.
Another AST Was located southwest of Building 605 and has been identified as Building 921;
however, there was not a building associated with the AST. The years of operation for the AST
are also unknown. This tank contained diesel fuel with a capacity of 1,000 gallons and has also
been removed. The closest UST to the Fire Valve Area was located approximately 560 feet
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northeast of the area, adjacent to Building 620; however, this tank contained waste acid and was
removed in 1988. One other UST was identified approximately 675 feet to the north of the Fire
Valve Area, adjacent to Building 938; this UST contained gasoline before it was removed in 1985.

I
Therefore, based on the above literature search, the source of the hydrocarbon contamination at
the Fire Valve Area is probably related to a spill or past operations at Building 605 and does not
appear to be related to any surrounding USTs, ASTs, or the underground jet fuel pipeline.

I
I
I
I
I
I
I
I
I
I
I
1

I
I
I
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30 MIGRATION PATHWAYS

A migration pathway is the route by which contaminants may be transported from an identified
source to potential human receptors. Chemical transport may occur in the environmental medium
contaminated by the initial source or in other media contaminated through intermedia chemical
migration. Chemicals vary in their capacity to migrate between environmental media. Knowledge
of the physical or chemical properties of contaminants aids in determining whether contaminants
are likely to be transported or released from the specific media in which they are detected and also
indicates the rate at which releases or transport may occur. Potential environmental migration
pathways include:

• Transport of contaminants by groundwater

• Migration of contaminants

Through the subsurface (unsaturated) soils to groundwater, with subsequent
groundwater transport I
Volatilization from soils or water with subsequent transport of vapors through the
atmosphere

• Entrainment of contaminated dust by the wind with subsequent transport through the

atmosphere

• Runoff of chemical solutes or contaminated sediments to surface waters

Transport of contaminants by surface water flow.

Potential migration of contaminants detected in the Fire Valve Area is discussed in this section
of the report. The potential for receptor exposure to contaminants- is described in terms of the
properties of the detected contaminants and the four environmental media by which contaminants
may migrate: groundwater, surface water, soils, and air. The U.S. EPA Potential Hazardous
Waste Site Preliminary Assessment Form has been completed and provides site-specific
information on migration pathways; the form is provided in Appendix L.

3.1 Identification of Exposure Pathways

An exposure pathway describes the course that a chemical takes from a source to an exposed
individual. In order for an individual to be exposed to a chemical, four factors contributing to a
complete exposure pathway must be identified:

• A source of chemicals of potential concern I
An impacted medium (e.g., soil)

29 September 1995 PA/SI Fire Valve Area
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• An exposure or contact point with the impacted medium (e.g., soil contact while

I
working)

• An exposure route for chemical intake by a receptor (e.g., incidental soil ingestion).

The likelihood of these four factors contributing to potentially complete exposure pathways at the
Fire Valve Area are examined below.

As stated above, the primary source of contaminants at the Fire Valve Area is suspected of being
an undocumented spill of petroleum products that occurred at some unknown time in the past.

I Currently, contaminants have been detected in subsurface soils (three to eight feet deep) in a few
locations. Contaminated soils in a few, highly limited locations may, therefore, be acting as
secondary sources of contaminants that may impact human receptors. The following sections of

I the report discuss the potential for human receptors to directly contact contaminated soil or be
exposed to contaminants that may migrate from the contaminated soils.

3.1.1 Soil Exposure Pathways

The PA evaluation of the soil exposure pathway considers the likelihood of exposure and targets.

1 Targets are based on populations located on or within 200 feet of the site, and those populations
within the surrounding area coming into contact with site contamination. For the Fire Valve

I
Area, contaminated soil was observed at depths ranging from three to eight feet below ground
surface. At this time, it appears that the only group of receptors likely tci contact subsurface soils
in this area are the utility maintenance workers. Maintenance to the water line therefore may
result in contaminant exposure via:

• Incidental soil ingestion, and

• Dernial contact with soil.

These contaminant exposure pathways may, therefore, be complete. The typical Base worker is
not likely to contact subsurface soils near the Fire Valve Area. Soil exposure pathways are

I
considered incomplete for these workers.

3.1.2 Groundwater Exposure Pathways

As described above, low levels of several organic compounds have been detected in the soil in the
Fire Valve Area. Groundwater contamination has not been investigated. However, there are
several factors that suggest contaminants in soil may impact groundwater.

• All of the detected soil contaminants (e.g., xylenes) are relatively soluble in water,

I and rain infiltration/percolation through the soils could transport contaminants
through the unsaturated zone to the shallow aquifer

I . The groundwater underlying the Fire Valve Area is relatively shallow, varying from
3 ft to 30 bgs.

I 29 September 1995 PA/SI Fire Valve Area
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Contamination has been found at depths similar to the upper bounds of the saturated
zone; contamination may actually be within the aquifer during certain times of the
year (e.g., spring and fall). I
Volatile compounds may migrate relatively rapidly in groundwater Soils in the Fire
Valve Area may retard transport because of the high clay content and moderate
organic content, although contaminants that reach the shallow, fractured limestones
may move more rapidly. i

The extent of groundwater contamination may be limited, though, because of the localized nature
of the compounds detected in soils (i.e., there appears to be a relatively small mass of
contaminants available for release from soils).

According to the guidance, the depth to the aquifer can be used as an indicator of the likelihood Iof a release to groundwater. The definition of depth to aquifer is the vertical distance between
the deepest point at which hazardous substances are suspected and the top of the shallowest aquifer
that supplies drinking water. Therefore, while a release to the groundwater system underlying
the Fire Valve Area is possible, the depth to the shallowest aquifer supplying drinking water
within a four-mile radius becomes the limiting factor.

Well search information was obtained for a four-mile radius from the Base from a previous site
investigation (O'Brien and Gere, October 1991). Wells identified in the search were not active
with the exception of one well, which was found to be used as a source of water for irrigation
purposes. The well was located approximately two miles south of the Fire Valve Area in the
northwest corner of Section 14, Township 46 North, Range 33 West. This well was reported to
be a 20-ft deep, 3 to 4-ft diameter, hand dug well used for irrigation of the owners' garden. The
water level was reported to be at approximately seven feet. This well is very unlikely to be
affected by any possible release from the Fire Valve Area as it is located across a drainage divide Ilocated approximately 1.5 miles south of the Fire Valve Area. The groundwater south of this
divide should follow surface drainage and topography and flow southward to the Osage River.

The other wells within the area were most likely abandoned due to the easy availability of superior
quality water from the municipal water districts. The various municipalities in the area, as well
as the Base, obtain water from Kansas City, Missouri by a series of pipelines. Kansas City
obtains water from the Missouri River, which is located approximately 21 miles north of the site.
Prior to conversion to municipal water, private wells drew mineralized water from Pennsylvanian
shales, fractured limestones, and lenticular sandstones within the shales. Well yields were
reported to range from 1 to 20 gallons per minute (gpm).

The shallow groundwater in the Fire Valve Area should generally follow the topography, and flow I
eastward to Scope Creek. In the Scope Creek drainage, the groundwater may follow the creek
flow direction to the northeast. The regional flow direction is not known in the underlying
Pennsylvanian age, Kansas City Group bedrock.

The above factors indicate that contaminants released at the Fire Valve Area could contribute to
a complete (potentially limited) exposure pathway, if the groundwater is used as a drinking water
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source. In other words, contaminated groundwater can only pose a potential health hazard if it
is used for potable purposes such as ingestion (drinking water). Receptors must be exposed toany

I contaminants in the groundwater in order for there to be a complete exposure pathway and for
there to be risks associated with groundwater contamination.

I Under current conditions, groundwater is not used on the Base. Instead, the Base currently
receives drinking water from Kansas City by several pipelines Kansas City, in turn, obtains

I
water from the Missouri River. Since this PA/SI found only one shallow well (used for irrigation
purposes) within three miles of the Base, it does not seem likely that there are any complete
exposure pathways associated with groundwater, even if it has been impacted by site contami-

I
3.1.3 Air Exposure Pathways

Chemicals in soil can migrate to the atmosphere through volatilization or suspension of soil
particles. Chemicals that may be involved in both of these processes have been detected in soil
and soil gas samples at the Fire Valve Area. The presence of a receptor who might inhale the
resulting airborne compounds would complete the soil-to-air-to-human exposure pathway.

Chemicals that sorb to soil particles can be released into the atmosphere through wind entrainment
or by mechanical disturbance. Of the contaminants detected at the Fire Valve Area, the PAHs

I
tend to sorb to soils and could potentially be released into the atmosphere. Wind, however, does
not represent a method of contaminant transport at the Fire Valve Area because PAHs have been
detected at depths greater than two feet bgs and would not be exposed to wind erosion. On the

I other hand, utility line maintenance workers may cause the release of dusts during excavation or
other soil handling activities Inhalation of airborne dusts may therefore represent another
complete exposure pathway for these workers. It should be noted, though, that PAils were

I detected in only one soil boring and may represent a minor source of contaminants potentially
released at the site.

At least two volatile compounds typically associated with fuels were detected in soils at the Fire
Valve Area: ethylbenzene and xylenes. Volatile compounds may be emitted from soils as airborne
vapors. Considering that the volatile compounds were found at relatively low levels and any

I vapors released at the soil surface will probably be rapidly diluted in the atmosphere, it appears
that vapor releases may represent a potentially complete, but inconsequential exposure pathway.

I
Once again, though, the utility line maintenance worker may be exposed to somewhat higher
vapor levels because of subsurface excavation activities. The relatively low levels of volatile
compounds detected in subsurface soils suggest that this exposure pathway may be minor or

i essentially incomplete.

3.1.4 Surface Water Exposure Pathways

Whenever chemicals of potential concern are detected in site soils, the potential exists for surface
water to be impacted by surface runoff. Surface drainage from the Fire Valve Area flows from

I the asphalt southwestward to a grassy, drainage swale running along the northeast side of Corkill
Road During rainfall events, runoff from the swale flows into the 18-inch, corrugated metal

I 29 September 1995 PA/SI Fire Valve Area
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storm sewer and to Scope Creek approximately 700 feet southeast of the site. Scope Creek is an
intermittent stream that flows to the northeast and becomes perennial in the northeast part of the
Base. Scope Creek merges with several other intermittent streams to form the headwaters of the
Little Blue River approximately two miles from the site. Drainage patterns on the Base consist
of a combination of open channels and closed drainage systems. The closed systems include pipes
ranging in diameter from 18 inches to 66 inches. All Base stormwater drains into Scope Creek.

The Little Blue River is also intermittent until it merges with Oil Creek approximately 2.5 miles
downstream from the site. The Little Blue River has been dammed approximately seven miles
from the site to form Longview Lake. From its headwaters in Section 36, Township 47 North,
Range 33 West to Longview Lake, the Little Blue River is a Missouri Class C stream and is
designated for use as livestock and wildlife watering, and for protection of warm water aquatic
life and human health from fish consumption. A Class C stream is one which "may cease flow
in dry periods but maintains permanent pools which support aquatic life" (Rules of Department Iof Natural Resources, Division 20 - Clean Water Commission, Chapter 7 - Water Quality, March
4, 1991). The Little Blue River, which flows northward and eventually discharges to the Missouri
River, is not listed as either an Outstanding State Resource Water or an Outstanding National
Resource Water; it is listed as a Metropolitan No Discharge Stream.

There are several reasons why surface water is not likely to contribute to a complete exposure I
pathway:

• Runoff that exits the Fire Valve Area is transported by a storm sewer to Scope I
Creek, 700 ft from the area; however, surface soils were not contaminated thereby
eliminating the potential for contamination via runoff

• Intermittent streams such as Scope Creek are not considered to be surface water in
areas with greater than 20 inches of annual rainfall I

• The nearest water bodies are Longview Lake and a small pond, respectively, seven
miles and one-half mile from the Fire Valve Area. 1

On the basis of these factors, surface water exposure was considered to be incomplete for the Fire
Valve Area and no further evaluations of this exposure pathway were conducted.

I
I
I
I
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4.0 RISK EVALUATION

Potential risks associated with the Fire Valve Area are evaluated in this section. Potential
Applicable or Relevant and Appropriate Requirements (ARARs) are discussed in this section also.

I
A qualitative risk evaluation was conducted to provide a determination whether contaminants
detected at the Fire Valve Area pose risks to public health and the environment. Potentially
complete current and future exposure pathways have been identified based on the current

I understanding of site conditions.

4.1 Conceptual Site Model

I A conceptual site model has been prepared that identifies current and future potential contaminant
migration routes and exposure pathways (Figures 4.1-1 and 4.1-2) for the Fire Valve Area based

I on the site information obtained during this PA/SI. The contaminants identified during the
investigation include TPH, xylenes, ethylbenzene, and PAH compounds. The maximum
concentration of these compounds are shown on Table 4.1-1, which indicates TPH concentrations

I soil reached 370 ppm while only trace amounts of total xylenes, ethylbenzene, and PAils were
detected in soil. Groundwater and air were not sampled.

I The source of contamination is not known but is thought to be related to a past spill southwest of
Building 605. Currently, there are no identifiable, potentially active sources of chemical releases

I
in the area. However, contaminants in soil may represent a secondary, but apparently localized,
source of contamination.

I Potential contaminant migration pathways were evaluated in the previous section for four
environmental media: soil, air, groundwater, and surface water. The potentially complete and
incomplete exposure pathways associated with these environmental media are briefly reiterated

I below.

Soil contamination in the Fire Valve Area occurs only in the subsurface, greater than three feet

I deep. The typical onsite worker is not likely to contact these soils and be exposed to contami-
nants. That potential exposure pathway is incomplete. However, utility workers conducting

I
maintenance along the water line could potentially contact subsurface soils and be exposed to
contaminants. Exposures could occur as a result of incidental soil ingestion, dermal contact with
soils, and inhalation of airborne dusts. Furthermore, volatile contaminants may be emitted from

I
subsurface soils resulting in the exposure of utility workers to airborne vapors. These exposures
are likely to be infrequent and of short duration. The underlying groundwater system at Richards-
Gebaur AFB requires further investigation to determine whether the groundwater has been

I contaminated by releases in the Fire Valve Area. However, since the water table aquifer is not
a source of drinking water, a complete exposure pathway does not exist at the current time.

I Surface water in Scope Creek may not be impacted by overland flows originating from the Fire
Valve Area. Also, since the stream is intermittent, any contaminated groundwater discharges to
the creek are probably inconsequential. Thus, it does not appear that contaminants may reach a

I surface water body and there are no complete exposure pathways associated with this environmen-
tal medium.

I 29 September 1995 PA/Si Fire Valve Area
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I
4.2 Identification of Applicable or Relevant and Appropriate Requirements

The CERCLA Comnliance with Other Laws Manual describes how Federal and State laws are
identified and applied to remedial actions at hazardous waste sites. ARARs are identified by first

I
determining whether the requirement is applicable and, if not, then whether the requirement is
both relevant and appropriate. The guidance defines applicable requirements as "cleanup
standards, standards of control, and other substantive environmental protection requirements,

I criteria, or limitations promulgated under Federal or State law that specifically address a
hazardous substance, pollutant or contaminant, remedial action, location, or other circumstances
at a CERCLA site".

I Relevant and appropriate requirements are defined as "those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or limitations

I promulgated under Federal or State law that, while not applicable to a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site,
address problems or situations sufficiently similar to those encountered at the CERCLA site that

I their use is well suited to the particular site".

I
The determination that a requirement is relevant and appropriate involves a comparison of a
number of site-specific factors, including the characteristics of the remedial action, the hazardous
substances present at the site, or the physical circumstances of the site. In some cases, a

I requirement may be relevant, but not appropriate, given site-specific circumstances; such a
requirement would not be an ARAR for the site. Only portions of requirements may be relevant
and appropriate for a remedial action; however, any requirement that is determined to be relevant
and appropriate must be complied with to the same extent as if it were applicable.

There are three types of ARARs: chemical-specific, location-specific, and action-specific. The

I potential ARARs identified for the Fire Valve Area are described in the following sections

I
4.2.1 Chemical-Specific ARARS

The chemical-specific ARARs set levels that are considered protective of human health and the
environment for the chemicals of concern in the site media, or indicate acceptable levels of

I discharge for those chemicals, if discharge occurs as part of a remedial activity. If there is more
than one requirement that is an ARAR for a chemical, then the remedial activity must meet the

' more stringent requirement.

The media of potential concern identified at this time for the Fire Valve Area are the soil, and

I potentially the groundwater. The potential contaminant of concern for the soil and groundwater
identified to date is petroleum; specifically, TPII. At present, no Federal chemical-specific
ARARs for soils and sediments have been promulgated. Table 4.2.1-1 provides Federal drinking

I water standards that are potential ARARs for the site's groundwater; however, the groundwater
system was not investigated during the PA/SI.

I
I 29 September 1995 PA/SI Fire Valve Area
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Table 4.2.1-1
Groundwater Standards and Guidelines

(a) Maximum Contaminant Level
(b) Underground Storage Tank Closure Guidance Document (MDNR, 1992)

I

RCRA
The Solid Waste Disposal Act (SWDA) was amended by the RCRA and the Hazardous and Solid
Waste Amendments of 1984. These acts, and the regulations promulgated to enforce them
establish a comprehensive program, known as the RCRA program, to control the generation,
transport, and disposal of solid and hazardous waste. Because RCRA regulates all types of
hazardous waste activities and is generally the most stringent Federal regulation for any activity,
its conditions may be AltARs.

According to 40 CFR 261 .4(b)(10), petroleum contaminated media and debris that fail only the
toxicity characteristic (TC) and are subject to the corrective action requirements under 40 CFR
280, underground storage tanks are excluded from the definition of hazardous wastes. The source
of the contamination does not appear to be from a leaking UST as there is no record of an UST
within 500 feet of th6 Fire Valve Area; therefore, the contaminated soil (and potentially the
groundwater) are probably not regulated under 40 CFR 280.

Because the source of the contamination is unknown but appears to be related to a past spill or
release, and the contaminated soil (and potentially groundwater) are not actively managed at this
time, the media are not currently regulated under RCRA. However, in the event that the
contamination requires removal or remediation, then the requirements of Subtitle C regarding the
identification of the waste as hazardous and the potential treatment and disposal of that waste
become applicable. I
Suoerfirnd
Section 104 of Superfünd authorizes the Federal government to respond to a release or threatened
release of hazardous substances, pollutants, or contaminants. The definitions of hazardous
substances and pollutants or contaminants specifically exclude petroleum, including crude oil and
hazardous components such as benzene, that are indigenous in those petroleum substances.

Iii is J!k

29 September 1995
Page 43
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I
I

Chemical
U.S. EPA Drinking
Water Standards

MCL (') (mgI)

Missouri Non-Potable Ground-
water Cleanup Level (mg/1)

Eenzene 0.005 0.05

Toluene 1 0.15

Ethylbenzene 0.7 0 32

Xylenes 10 0.32

Total Petroleum
Hydrocarbons

NA 10

I
I
I
I
I
I

I
I
I

I
1

I
I

I
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Therefore, the petroleum wastes at the Fire Valve Area are probably not regulated under

I
Superfund.

State of Missouri' Missouri regulations that are more stringent than or supplement Federal standards are also
potential ARARs. The State has defined a release as any loss of product to the environment.
Spills from UST systems must be reported if they exceed 25 gallons; however, the contaminated

I soils in the Fire Valve Area do not appear to be a spill from an UST. Releases of petroleum from
other sources (e.g., above-ground tanks) must be reported if they exceed 50 gallons; the volume
of the spill associated with the Fire Valve Area is unknown as well as the source. The State of

I Missouri also provides action levels to indicate a release (TPH >25 ppm or BTEX > 1.0 ppm
or benzene >0.5 ppm); however, these values are not cleanup levels. Because the TPH
concentrations detected in the soils exceed the action levels, then there is evidence of a release.
The State has generated a matrix for determining soil cleanup levels at UST sites requiring
corrective action. The matrix is provided in Appendix J, and the Fire Valve Area's total score
is 80. Based on that score, the cleanup levels for the Fire Valve Area are 200 ppm for TPH

I compounds, and for BTEX compounds the levels are 1 ppm, S ppm, 10 ppm, and 10 ppm,
respectively. Only one soil sample exceeded the cleanup levels for TPH with a concentration of

I
370 ppm; none of the soil samples exceeded the BTEX levels.

Missouri has also proposed Any-Use Soil Levels (ASL5) for residential settings that provide

I maximum concentrations of hazardous chemicals in soils which are acceptable to human health.
For the PAHs detected, anthracene and fluorene, the associated ASLs are 17,000 ppm and 2,300
ppm, respectively. None of the soil samples collected exceeded the ASLs for PAHs, and only

I non-carcinogenic PAHs were detected. The ASLs for BTEX compounds were not exceeded;
ASLs have not been established for TPFI compounds. Table 4.2.1-2 provides the soil cleanup
levels for the State of Missouri and the maximum concentration of the contaminants detected

I during the PA/SI.

Table 4.2.1-2

I State of Missouri Soil Cleanup Guidelines for LUST Sites and Proposed Any-Use Levels

Compound
Maximum Concentration

Detected
(ppm)

Soil Cleanup Guidelines
for LUST Sites'

(ppm)

Proposed Any-Use Soil
Levelsb

(ppm)

ETEX ND/ND/
0.036/0.068

1/5/10110 170/11,000/
5600/110,000

TPH 370 200 NA

PAH - Anthracene
PAH - Fluorene

0 23
0 36

NA
NA

17,000
2,300

MDNR, 1992, Underground Storage Tank Closure Guidance Document.
Missouri Register, 1992, Proposed Rule, 19 CSR 20-9 020 Any-Use Soil Levels for Residential Settings

ND' Not Detected
NA: Not Available

29 September 1995 PA/SI Fire Valve Area
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Non-Potable Groundwater Cleanup Guidelines have also been established for BTEX and TPH that
may also be relevant and appropriate to the site. These values are presented on Table 4.2.1-1.
The State of Missouri has established these groundwater cleanup levels for UST sites that have
impacted groundwater through a release. If the groundwater is being used for drinking water, the
cleanup standard for benzene becomes more stringent at 5 ppb.

In order to expedite the clean up of hazardous waste sites on Department of Defense (DOD)
installations within the State of Missouri and ensure compliance with the applicable laws and
regulations of the State, DOD and the Missouri Department of Natural Resources (MDNR)
entered into an agreement known as the Department of Defense and State Memorandum of
Agreement (DSMOA). Under the DSMOA, MDNR plans to review documents and activities
produced as a result of efforts conducted by the DOD to identify and remediate uncontrolled
hazardous waste/substances sites. As part of MDNRs Scope of Work, they are to identify and
explain the States ARARs. I
4.2.2 Location-Specific ARARs

Location-specific ARARs are utilized for the protection of certain locations, such as floodplains,
wetlands, or sensitive habitats. As stated previously, these ARARs would restrict the
concentration of a hazardous substance that may be disposed in a location, or restrict the remedial
actions conducted at a location. No location-specific ARARs have been identified for the Fire
Valve Area at this time; however, wetlands are present on the Richards-Gebaur AFB.

Wetlands are defined by the U.S. Army Corps of Engineers as those areas that are inundated or
saturated by surface or groundwater at frequency and durations sufficient to support, and under
normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated
soils'. The majority of jurisdictional wetlands in the United States meet three wetland delineation
criteria (hydrophytic vegetation, hydric soils, and wetland hydrology), and are subject to Section I404 of the Federal Clean Water Act. Areas that are periodically wet but do not meet all three
criteria are not jurisdictional wetlands. Areas that have been disturbed or that are classified as
problem area wetlands, but do not meet all three criteria as a result of natural or man-induced I
reasons, are still considered wetlands. Wetlands present on the Richards-Gebaur AFB meet the
wetland delineation criteria but are non-jurisdictional.

The wetlands are located along natural drainages within the region. One wetland area has been
identified east of the corrosion control building and is characterized as wooded with open patches
of sedges. The other wetland area is adjacent to the POL tank farm and is dominated by cattails
with intermittent patches of black willow where surface flow is reduced

4.2 3 Action-Specific ARARs I
Action-specific requirements are established for the selected remedial alternatives for a site. They
may determine performance levels, actions, or technologies and certain levels for discharged or
residual contaminants. Potential action-specific ARARs include, among others, Occupational
Safety and Health Act (OSHA), Clean Air Act, Hazardous Materials Transportation Act, Solid
Waste Disposal Act, and Missouri regulations. Action-specific ARARs have not been identified

29 September 1995 PA/SI Fire Valve Area
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in this PA/SI but would be required in the event that remedial/removal activities were to occur
for the Fire Valve Area.

43 Toxicity Assessment

The major contaminant of concern detected during this investigation is TPH. Toxicity data
regarding TPH are not available. The source of the TPH contamination is probably related to a

I diesel, fuel oil, or JP-4 (jet fuel) spill. Described below are brief summaries of the human health
hazards associated with fuel oil and jet fuel as obtained from The Installation Restoration Program
Toxicology Guide (Oak Ridge National Laboratory, July 1989).

I Fuel Oil
For short-term exposures, the primary systemic effect is central nervous system (CNS) depression.

I Inhalation of high concentrations may cause headaches, nausea, confusion, drowsiness,
convulsions, and coma. Ingestion may cause nausea, vomiting, and in severe cases, drowsiness
progressing to coma. Aspiration may cause extensive pulmonary injury. The liquid may produce
skin irritation and dermal adsorption may induce nephropathy.

I
Long-term effects include kidney damage (as observed in animal studies) and CNS depression
and dermatoses. The effects are negative for pregnancy and neonate data, and only limited
evidence of genotoxicity effects. The International Agency for Research on Cancer (IARC) has

I not assigned a carcinogenic classification for fuel oils; however, studies through National
Toxicology Program (NTP) have shown carcinogenicity of marine diesel fuel to mice.

I Jet Fuel
The signs and symptoms of short-term human exposures to high vapor levds can cause irritation
of the respiratory tract, headaches, nausea, and mental confusion. In extreme cases, loss of

I consciousness can occur. Ingestion is irritating to the stomach and aspiration of the liquids into
the lungs can give rise to chemical pneumonitis. The liquid may cause defatting, drying, and

I
irritation of the skin while both the vapor and the liquid are irritating to the eyes.

Long-term effects of jet fuel show liver and kidney damage (animal studies), and neurological

I
damage. Data are not available on the effects to pregnancy or neonate. Limited data have shown
negative effects on genotoxicity effects. Data are not available for a carcinogenicity classification
by IARC, NTP, or EPA.

4.4 Risk Characterization

I Quantitative estimates of human health risks associated with the contaminants of concern are
beyond the scope of the work for this PA/SI. Several potentially complete exposure pathways
were identified in the Fire Valve Area and were associated with contaminants detected in soils.

I On the basis of these findings, it caimot be determined whether direct soil contact or the release
of contaminants from soils represent potential health hazards. However, since the impacted areas
are relatively limited and only low contaminant concentrations were detected in soils, it does not

I seem likely that direct soil exposure or inhalation of airborne dusts and vapors represent
substantial threats to human health. Also, since utility workers are likely to have infrequent

I 29 September 1995 PA/SI Fire Valve Area
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exposures to soils and exposures may be of short duration, it seems that risks may be minimal for
these workers.

In addition, there are no ARARs available for soils with the exception of the State of Missouri
cleanup levels for leaking USTs and ASLs. Only one soil sample exceeded the cleanup level for
TPH compounds at a depth of 4.5 ft bgs. None of the volatile or semi-volatile compounds
exceeded cleanup levels.

Chemical-specific ARARs do exist for groundwater beneath the Fire Valve Area. However, the
groundwater exposure pathway is incomplete because the shallow aquifer is not used as a drinking
water source. The Base obtains drinking water from the Missouri River through several pipelines
from Kansas City. Also, it cannot be determined whether groundwater contamination has
occurred because samples of the groundwater have not been obtained.

I
I
I
I
I
I
I
I
I
I
I
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5.0 SUMMARY AND RECOMMENDATIONS

In summary, the source of the petroleum contamination in the Fire Valve Area appears to be
related to a spill or release, possibly from past operations in Building 605. Based on the file

I
review and records search, the petroleum contamination does not appear to be related to a leaking
UST or AST. As observed during field activities, the source of contamination does not appear
to be related to the abandoned POL line either, as the contamination was not observed

I continuously along either the water line or gas line, and remained in the area of the Building 605.
The petroleum contamination appears to be confined to a portion of the water line trench
southwest of Building 605. The contamination was not continuous within the water line trench

I as contamination was only detected in some of the borings along the water line. The discontinu-
ous nature of the petroleum contamination may also be related to different spill events in the past.

I The soil sampling program detected very low levels of ethylbenzene, xylene, and non-carcinogenic
PAIl compounds. Only one soil sample exceeded Missouri's LUST cleanup level for TPH, and
the sample was collected at a depth of 4.5 feet bgs. The qualitative risk assessment identified

I utility workers conducting maintenance along the water line as the highest risk group in relation
to the site's contaminants. However, the risk to this group would be minimal as maintenance

I
would occur infrequently along the water line.

Based on the fmdings of the PA/SI, there are no significant impacts or risks to human health and

I
the environment with respect to the soils in the Fire Valve Area. Therefore, the site is considered
a Category I site and a No Further Response Action regarding the soils in the Fire Valve Area is
proposed. However, the groundwater underlying the site was not investigated as part of the PA/SI

I and further action is recommended to determine whether the groundwater has been affected by
the contaminated soil identified during the PA/SI. Additional data needs involve a better
understanding of the groundwater system and the potential for groundwater contamination This

I would involve the installation and sampling of monitoring wells in the Fire Valve Area in
upgradient and downgradient locations.

I
I
1

I
I
I
I 29 September 1995 PA/SI Fire Valve Area
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PAGE 1 or '6
'JunI STATEMENT OF WORK
-

PRELIMINARY ASSESSMENT/SITE INVESTIGATION
- I OF IRP SITE SSOO9

AND
ASSESSMENT OF DRAINAGE POND -

I RICHARDS-GEBAUR AFt MO
I. DESCRIPTION OF WORK

1 1.1 Introduction

I 1.1.1 Background: The Fire Valve Area. Site 55009. is locatedat the edge of the Civil
Erw,neenng Complex. oirecilv behinc isouui side building 605. During excavation by an Air
Force contractor in Marcn 1992 to repair an uncerground water main valve, petroleum product in a

I Liquid state Wa-S ciscovered. The trencn soils were tested anti contaminant levels exceed the
.leanuo action ieveis listed beiow.

Compound Scanoard

I Benzene 1

EthyIoenzene 10 mvkg
Toluene 5 rn/kg

I Kylene lOmwkg
Total Petroleum Hydrocarbons (TPH 200 mg/kg

I
The source of the petroleum discovered in the trench has not been determined. Approximately 10
cuoic yards of soil were removed. The excavation was bacil1ed with clean fill. The area has
now ocen identified for investigation uncer the Air Force Installation Restoration Proaram.

I The drainage pond (approximately 36.000 SF in surface area is located on the north side of the
base. east arid uphill from the base POL storage complex. This pond is a detention basin that
receives discharges from floor crams of various shos. as well as discharges from surface runoff

I aria stormwater sewers in the flighthne and mdustriai areas of the base. The pond water and
seoiments may be contaminated from mausmal waste discnarges which may have bypassed the
indusmal waste treatment plant or from past. unrecorded spills throuznout the base. The efthrnt

I
from the pond passes through an oil/water separator before discharging to the Little Blue Valley
Sewer District. During extreme runoff concidons the effluent cue to the storm surge may bypass
the oiiiwarer separator. The pond and associated sediments have been identified forassessment

I
under the Air Force Environmental Compliance Prtnrarn.

1.1.2 Requirements for Project Activities. The Handbook To Support The
Installation Restoration Progran (IFS) Statements Of Work Handbook provides guidance for

I laboratory and field acrivities and applicable formats for project documents. The Handbook. dazed.
May 1991. is provided as Government Furnished Information (GFI) under separate cover. This
document is referenced in this Statement of Work as the Handbook.. The contractor is responsible

I
for the thorough knowledge and understandmg of the previous findings and recommendations that
affect this task prior to the start of field activities. The connactor shall comply with the
specifications, procedures. and methodologies presenteám theDefense and State Memorancum of
A2reement. Ft 91 with Missouri. appropriate excerpts provided as GFI under separate cover and

I appropriate Missouri Department of Natural Resources (MDNR) regulations and applicable
USEPA Region VU regulations. The Contracting Officer (CO). the Contracting Officers
Representative (CORL the Ease Point of Contact. (POC), and Heaccuarters Air Force Reserve (HQ

I
I
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ATTACHMENT

.SLFRES/CEV POC shall be notified in writing prior to any mocu'ication or. or Qeviation trom. any
activity cescribed in wese cocuments. i

1.1.2.1 Data Collection. Sampling, and Analysis Procedures. The contractor
snail conauct tield activities. sampung. laboratory anaivsis and data auautv assessment in
accorcance with the Missouri Department of Natural Resources iMDNR'7 reQuirements. Where
MDNR aoes not provice guicance for a particular activity tne oroceaures soeciriec in me
Hancoook shall be followed. The contractor shall concuct all activities in accoruance with tie
protect Work Pla.n. The COR snail be noufled in writing or any piannea deviation from me
activities specifled in these cocuments. The COR approval f cevianons is recuirec prior to
perrormance.

The field investigation tinclucing all drilling and sampling openuons shall be supervised by a
State registered geologist. hycrogeoiogtst or professional geotecnmcal engineer. If recuirec by me
state. the on-site held supervisor snail be certified by me state to install restwells. A detailed log of
field conditions. materials penetrated during drilling. well completion and sampling conditions. as
cescribed in section 2 of the Hanubook, shall be maintainec ana made available for Government
inspection upon reauest. Decisions on well and boring locations, well dentns. screenec intervais
aim all details of the field investigation shall be mace codecuvetv ov the COR. Rscnarus-Gebaur
APE Point of Contact tPOC ana ate contractors field or protect supervisor.

1.1.12 Regulatory Requirements and Pennits. All well drilling, development.
sampling, laboratory analysts. and otner activities pursuant to this effort shalLbe conducted in strict
accoraance with all applicable laws. ordinanceä. rules, and regulations of federal, state, and all
authorities with jurisdiction over such activities. The contractor snail obtam permits, applications.
other documents. aim proflciency tests required by me rezulatorv agencies. The contractor shall
file documents with appropriate agencies and pay all applicable permit and filing fee.s. The
contractor shall identify locations requiring permits to Richards-Gebaur APE POC fourtn (l4'
days before permits are required. The contractor must coordinate digin permits with the Base
POC prior to dining or drilling operations. The contractor shall include all corresporicience in
appenwces to the technical repons in accordance with section 4 of the Handbook.

All laboraton analyses shalt conform to all applicable federaL stare, and local regulatory a2encv
reuuirements. If the requirements specify that certification isnecessary to concuct one or more
soecinc analyses. the contrzctor shall furnish documentation snowing laboratory certification to the
COR prior to suomitung samples to the laboratory. -I
The contractor shall containerize and sample materials or w,asres produced by the contractors
actions which are suspected to be hazardous, or require special handling or cusoosal in accorcance
with applicable RCRA and.Deparent of Transportation (DOT) requirements, the Handbook. and
the contractors approved plans. If a conflict between these requirements arises, the RCRA and
DOT requirements shaliprevail over the Handbook or the contractors approved plans. Annex A
includes estimates of the analyses which may be required for containerized materials or waste_ The
contractor shailtransport these containerized materials to a location within the instalinnon boundan
desiznated by the Richards-Gebaur APE POC for proper storage until the contractor can properly
dispose of the containerized, materials or waste in accordance with applicable federaL state, and.
local RCRA and DOT laws via Uniform Hazardous Waste (MW) Manifest. The contractor shaft
transport these materials/wastes off base no later than 30 days after the determination of the
cnaricterisucs of the materials/wastes. The contractor shall transport and empty containerized
materials determined not to be hazardous or require special handling or disposal to locations witnin
the installation boundary identified by the Richards-Ciebaur APE POC.

1.1.2.3 Quality Assurance/Quality Control (QA/QC). A QAJQC program shall

I
1 ii P ft ¶!I1''YP' iTT I

Iii ii.
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be concuctec and documented for all wonc oursuani to tnis deliver! oruer in accoroance wiut
section H. paragraph 27 of the basic contract. Contractor anc oroject-specific cocutuents

I
concerning QAJQC procecures ama requirements snail be strictly followec. Data genent nr=
me QA/QC program snail be quality assesed in accorciance with Section 2.3 of the Hancoook oy
ate contractor to identity which cata qualifies ior use in risk assessment anc remecianon alternative
Sc ree nm g.

1 1.1.2.4 Special Notification. The contractor shall immeciately report to the COR
and the Richards-Gebaur AFB POC. via televnone. any cata or results generated during tnis

l investigation wmch may indicate an imminent health risk. Following this telepnone notification, a
wncten novice with supporting cocumentation te.g. lab result&.fleid data shall be oreparec ama
deliverec within tnree (3) dhys. [Joan recuest of the Air Force, the contractor shall suornut the
aopropnate raw laboratory data (e.g. chromatognms within three (3) weegs of the telepnone

I nowicatiOn (Secuence No. 16).

1.2 Project Activities

I . 'ç contractor shall conduct the following tasks to acnieve the ourooses suited herein. ut
accorcance with approved scoping cocuments. the Handbook, and all appjjcaoje statutes.

I re2uLaUoflS. ama requirements. Many of these tasics result in specthc components of retorts.
leners. plans. or outer dellvembles cue from the contractor as specifiec in paragrapn 1.3 Project
Deiveracies.

1 1.2.1 Literature Search. The contractor shall conduct a literature review and
personnel interviews to: 1) identify potential sources of contamination for these sites: 2) obtaia
information to determme whether the sues are subject to other Federal or State authorit : 3) ootain

I facility waste generation and maiiufacninng process descnptions which may have been sources or
contamination for these sites: 4) obtain background and envìromtental setting information: 5)
obtain information about the locations and characteristics of other potentiaL areas oi concern related

I to these sites; 6) identify data gaps and the need for additional information.

The contractor shall interview civilian and mthtai-y personnel currently working at Richards-Gebaur

I
AFE to gather additional information regarding past and present hazardous material and waste
management practices at Richards-Cebaur AFB. If necessary, the contnctor shall also interview
former civilian and militan Richards-Gebaur AFB personneL Interviews snail be conduced via
telephone: local interviews may be conducted in person. The Richaru.s-Gebaur AFB POC will

I assist the contractor with identification of appropriate current and former personnel for inclusion in
the interview process.

I 12.2 Field Investigation The contractor shall conduct a site investigation to
chancteri2e environmeiitaLconditions. define the nature and extent of any contamination, and
qualitatively estimate the risk to human health and the environment at these sites, through the

I
coUecuon of geologic and hydrologic data..and environmental samples, the laboratory analysis of
those samples for potential contmninrnits. the evaluation of the analytical r,uhs and field
measurements with respect to quality control data, and the interpretation and analysis of accw21e
and precise data.. The purpose of data collection, sample collection and laboratory analysis is to• deterruine whether any contaminants generated from insrnflarion activities have entered theI enviranmeriL The field investigation is used to determine the source of any identified
contaminants. and. the ma niwde of contamination relative to Applicable or Relevant and' Appropriate Requirements (ARABs) and any naturally occurring or background concentrations tor
specific compounds. The field investigation shall comply with the specifications. procedures. asia
methodologies presented in each of the contractor's approved work plans. The Contracting Officer
(CO). me Contracung Officer's Representative (COR) and the Richarus-Gebaur AFB POC must tie

I
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in wriang ana approval grantea oflor to arty moaiflcauon or. or deviation irom. any

activity aescrined in tnese cocurnents.
1

1.2.2.1 Subsurface Sampling. Drill soil borings with hanc augers to a maximum
aem of five (51 feet or to a maximum acorn of one-huncred (1001 feet witri a oower-dnven
sannung system. The esumatec nurrner of borings. anaivucal metnods. parameters for analysis.
numoer or anaivses for soil samples. and fleid Quaiity Control (QC') re utrements for sod sampies
are ustec in Annex A.

a. Lithological Samples. The contractor shall describe core samies at least. every flve
51 feet of drilling ana at eaca cnange in Uthotogy. Foilow the standard identification practices

aemilea in the Handbook. Induce ooservauons mace by the driller and rig geologist curing
drilling sucn as depth to water, penetration rate, drill rig oehavior. and other ODS&VaUOZIS mat.
might be indicative of changes in formation criaraciensacs.

b. Drill Cuttings and Drill Fluid. The contractor shall containerize all drill cuttings Ianc drill fluids. All drill cuttings and drill fluids snail be managea and disposec of in accorcance
wufl the AFCEE approvec wait pian. The contractor shall be responsible for providing all
necessary containers for me drill cuttings, fluids aria sons produced. The contractor shall be
responsible for the nandling. storing. ana thsposai of all crill fluids and drill cuttings deemed
hazarcous in accorcance with current DOT and federal, state and local hazardous waste cisposal
laws. All hazardous waste shall be transported by we contractor to a licensed RCRA aoproved
facility before 30 days of storage transptres and be accompanied by a Uniform Hazardous Waste
Manifest. The contractor shall provide a final compietec copy of the hazardous waste manifest to
the Richards-Gebaur AFB POC. The contractor shall notify the Richards-Gebaur AFB POC of the
need for manifest document signature forty-eight (48) hours prior to transport of the hazardous
waste and the name of the RCRA approved facility where the waste is disposed.

c. Water-Level Measurements in Boreholes. Whenever possible the contractor
shall measure water levels in all boreholes after the water level has stabilized. Include this
information and the dare of measurement m the boring logs. Also recora soti moisture conditions
moist, wet, saturated. etc.) in the boring log.

d. Sampling Location Precautions. Mark the fleld locations of all boungs/proDes
dunng the piannmgimobilizauon phase of the field investigation. Consult with base personnel to
minimize the disruption of base activities, to property position welLs with resoect to site locations.
and to avoid penetraung underground utilities. Obtain all permits prior to commencement at
digging and drilling operations. Bonnwprooe and other samplinz locations shall be clearly
identified in the field using a compass and surveyors tape from a maximum of four (4) appropriate
lanamarks. Record the positions and the landmarks used on project and sue specific maps.

e. Sampling Sites. Clean the general area following the completion of each
well/borehole or other field activity. Contractor shall reasonably restore all sires to their pre-

-

investigative condition (including, but not limited to. re-establishment of turf grasses, patching ot
pavement).

f. Alternative Techniques for subsurface investigation. The use of soil gas
orcoes. hydraulically driven sampling probes. and other similar sampling tecnniques stiould be
èonsicered in lieu of traditional borings to reduce cost, Any surveys using sucn sampling prones
shall be specified in the conwactois work plan.

1.2.21_Survey for Utility Clearance.. The contractor shall perform a site survey
which will include a review of Richards-Cebaur AFB drawings anti contact with base civil I

I
I 'inr'I 1 1,' 'r'p1 It rltir iT' 1
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enEineering ann locas utility comDarues to evaluate we location Ot existing uncergrounc utilities in
uj .ffectea area. mis survey snail induce cooruinauon with Dase Dersorutet to tield-venfv tue
tocanon of uncergrounc utilities. The contractor snail compiete ann coorwnate ren.nrec a1ggin

I oermitswtththeBasePOC.
-

1.2.2.3 Surface Water. Soil, and Sediment Samples. The—estimated numoer of

I to collectea, esumaze numoer oi analyses for eacn parameter ann recuirec anai'nca.L
metnnc u given in Annex A,

I 1.2.2.4 Field Screening Acth'ities. Field Analytical Screeninz and Reconnaissance
(F.kSR) should be considerec ann used where appronate. FASR tecnnicues can be usea to
taenufv hot spots. idenury Clean, areas representative of background conditions. cnaractenze

I neterogeneity. aid in Qeveioptnent or sampling and analysis strategy and weillbormg location.
Composuinz of samttes should also be considered to reduce costs. All proposed FASR activities
shall be specified by tne contractor in the work plan.

I 1.2.2.5 Tran.sporüng and Disposing Wastes. The contractor shall be responsible
- for me handling, storing, and disposal of all wastes generated by the investigation. The contractor

snail containerize all samp ng materials and wastes susoected to oenazardous in accorcance with

I applicable requirements. the Handbook, andthe approvec woric mans. The contractor snail sampLe
any wastes sus ected to be hazaruous in accoroance with state and federal requirements for waste
cnaractenzauon prior to cisoosal. The contractor shall furnish all containers, services. ann permits

I in support of disposal actions. Thecontractor shall transport these containerized materials to a
location within the installation boundary desiznated by the Richards-Gebaur APE POC for
temporary storage. All hazardous waste shall be trans orted by the contractor to a licensed RCRA
approved facility before 30 days of storage transpires and be accompamed by a UniIorm

I Hazardous Waste Manifest The contractor shall provide a final completed copy of the hazardous
waste manifest to the Richards-Gebaur AFE POC. The contractor shall noufy the Richards-
Gebaur APE POC of the need for manifest document signarare iorty-eiht (48'hours prior to

I transport of the hazardous waste and the name of the RCRA approved facility where the waste is
disposed.

I
1.2.3 Meetings. The contractor shall attenc meetings as required by this SOW. An

esumated two contractor personneL including the project jeader, shall attend an esumatec four
meetings at Ricnaros-Gebaur APIS. MO. Each meeting is esumated to be six hours in ctwanon.

I
All meetings shall be coordinate&by the COR.

1.2.4 ConceptuaL Site Model. For each site, use data supported by acceptable
QA/QC results (as measured against QAPP requirements) and.site characterization mformanon to

I develop the conceptual sue modeL The model shall illustrate the nature and extent of conminanon
and the transport and fate of those contaminants. The minimum requirements of the model are
given in section 2 of the Handbook. The complexity and detail of the site model shall be consistent

I with the nature of the sue and site problems. and the amount of data.available and must include the
determination of background concentrations. Use the conceptual suenodel in the risk assessment
Conceptual site models shall be included in the techmcal reports (see pan 1.3.4). Other' deliveracles snall include all or part of each conceptual sue model as appropriate for the effort.

1.2.5 Risk Assessment. -For each site, use data. supported by acceptable QA/QC
results (as measured against QAP? requirements) and the conceptual site model. to estimate

I qualitatively the risk posed by site contaminants to public health and the environment. Use the
methodology in section 2 of the Handbook. Identify all Applicable or Relevant and Appropriate
Reujremenrs (ARABs) for those contaminants detected inenvironmentaj samples at each sue.
Provide the results of the qualuaave risk assessment m the Tecnmcal Report using the formats in

I
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section 4 of the Hanubook.

1.2.6 Technical Repons. Upon cornvieuon or the field effort, the contractor snail
— preoare a, technical report tor eacn site. These summary reoorts shall at a mnm,imnurmi aiscuss 1) Site

rustory: t2) waste cescriDuons: (3) par.nway characteristics: and (4) Receptors. The reports snail be
preoared following appropriate rormats snecified m the Handbook. Where—urdance is iaccng or
not'apnroonare in the Hanabook. the conwactor snail follow EPA guicance cocuments .sucn ai me
Guiaance'set forth in OSWER Directive 9345.0-01. Section 2.0. "Guiaance for Conaucung New
po.! and "RCRA Facinrv Assessmexu Guio.ance tOctober 1986)". The connctor snail OreDart
an ouume for approval prior to writing the nrst craft report

1.2.7 Documentation. All information sources for me PAJSI anc the detention pond
sire assessment shall be appropriately cocumented and provided with the Technical Reports as an
attachment. references. appendix. or bibliograpuv.

1.3 Project Deliverables I
Deliver the following cocuments in comoiiance with the recuirements of item VI. the formats
required in sections 1 and 4 of the Hancbooic. anc me speciflcations noted below. With tnt Iexceouon of working crafts wthcn are considered 'in orogress'. draft rePOrts are consicerea
'drafts" only because tires' nave not oeen reviewec aria approved by the Air Force, In all otner
resoects. "drafts" snail be complete. in me proper tormat. fully illustrated. anc free of grammatical
and typographical errors.

1.3.1 Engineering Network Analysis. Provide a computer generated network
analysis which is a detailed task plan for all tasks for approval by the CUR The Network Analysis
(GAN1'T. PERT. CPM) shall be in the form of a progress chart of suitable scale to mdicate
appropriaxel the percentage of work scheduled for completion by any given date during the period
of the delivery orcer. The Network Analysis (GANTL PERT. CPM) shall snow oom serial and
parallel subtasks leading to a deliverable product or report (drafts as well as final). Show early and
late start and completion cats with float. Update and submit monthly (Sequence No. 3).

1.3.2 Work Plan. The connactor shall provide a separate work plan for eacn site
describing all phases of work planned. The wor plan snail. include, but not be limited to.
mvesugarion obecuves. a schedule of activities, a Health & Safety Plan, a Samoiing ama Analysis
Plan. and a listing of all Suit. Federal. and local regulations governing fleld work and laboratory
investizauon. Approval of the work plan is required prior to the start of fleld work for the site.
The format of the work plan shall follow the guidance included in the Handbook. Where guidance
is lacking or not appropriate in the Handbook, the contractor shall follow EPA utdance documents
such as the Guidance set forth in OSWER Directive 9345.0-01. Section 2.0. "Guidance for
Conducting New PAs." and "RCRA Facility Assessment Guidance (October 1986)". The -
contractor shall provide a proposed outhne of each Work Plan for approval prior to writing the tint
draft, (Sequence No. 4.)

1.3.3 Letter Reports. The contractor shall pretare an estimated eight letter reports as
directed by the CUR. Assume for costing purposes a total of 120 pa2es. The purpose of the lener
eports is to provide data and the contractor's evaluation of the cata to enable the COR and base

POC to be involved in the decisions based on that dax& The letter shall briefly describe the task.
performed. the conactor's evaluanon of the data collected, and recommendations ror suosecuent
tasks. Alldatacollectedaspflofthsksheprondedasanattachmenttotheletter
(Sequence No. 3).

1.3.4 Technical Reports. Summarize the findings of the current task, and formulate I
I
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aI coions aria recommendations lot future efforts in two Tecnrucai Reports following me

approved formats. One PA/SI report for site SS()9 and one Assessment report for the cetenuon
pond site snail be prepared. The contractor shall provide a pronosea outline of eacri report for

I = approval prior to completing the worcng draft. (Sequence No. 4).

1.3.5 No Further Action Decision Documents For those szes recuinng no

I furtner action. the contractor shall provice a cecision document in me form of an application to
terminate the process. (Sequence No. 4').

I
1.3.6 Analytical Data IIIR. Submit all analytical data. including QC results and.

cross reference tables. in an 1TIR. Use me format in section 4 of the Handbook. iSecuence No.
3.).

I 1.3.7 Project Definition ITIR. For those sites identified by the COR during tnis
effort, the contractor shall orepare a Project Definition 1TIP.. Assume for cosung purposes. a totai
of 50 pages for eacn reports. This document shall contain at a minimum a Site Characterization

I Summary and all available qualitative ana quantitative mformauon necessari to define recuirements
for site remed.ianon te.g.. consu'ucuon requirements, volume of contammatea soil. etc.). Nor to
oreparanon of this document, the contractor snail suornit an annotated outline for content ama
rormat approval by the AFCEE COR. (Sequence No. 3).

I
1

I
I
1

I
I
I
I
I
I
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II. Base Support

The base will:

2.1 Issue thgmg or other appropriate permits to the IR? contractr prior to the
commencement of digging. drilling, or prooe installation operations.

2.2 Assign accumulation points within the installation to wnich the conu'actor can deliver
any drill cungs. well installauon/deveiopment fluids, or otner sampllng wastes generated from
the recuired work which are suspected to be hazardous. However, the base will not be resoonsible
for oroviding any necessar5' containers (e.g. 55-gallon crums). The base will not be responsible
for wansporung the containerized material to the accumulation point. The base will not provide for
the uldniate transport arid disposal or the wastes generated under this delivery oruer tsee panaon
.2.2.4').

2.3 Provide to the contractor existing engineering pians. drawings. aia2rams. aerial I
pnotoraphs. etc.. to facilitate evatuanon of sites unoer investigation.

2.4 Arrange for the following: I
a. Personnel identification badges, vehicle passes. and/or entry permits within one

week of written notification of personnel's names, citizenship. and state of birth for American Icitizens.

b. A sra2mg area (approximately 1.000 square feet) for storing equipment and
supplies. The security of the equipment shall be the contractors responsibility.

c. A supply (e.g.. fire hydrant, stand pipe. etc.) of large quantities or' potable water
for ecuipment cleamng. etc. Use of fire hydrant will be coordinated by Base POC within ten
working days of written notification of first day of anticipated use.

d. A paved area where drilling equipment can be cleaned and decontaminated, A
source of potable water ti.e.. ordinary outdoor water faucet) anc a 110/115 VAC electrical outlet
must be available within 25 feet of the paved area for steam cleaner hookup. Drainae trorn this
area should be through an oillwater separator to a samtarv sewer.

e. A set of keys to the locks on any existing testlmonuonng wells as appropriate to
the sites being investigated.

I
I
I

-

1

I
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I
III. Government Furnished Property/information:

I 3.1. The Handbook To Support The Installation Restoration Program (IR?) Statements Of Work.
Volume i. referenced in this Statement of Work provides recluirernents for laboratory and field

I
. activities ana applicable formats for project documents that shall be used by-the conwacror uniess

outetwise specifiec in tnxs Statement of Work. The latest version of the Handbook isdated May
L991.

IV. Government Points of Contact:

I 4.1 AFCEE 4.2 Base and HQ AFRES Points of Contact

Contracting Officers Base Point of Contact (P00:

I
Reoresentauve COR'): Mr Tom Filcher
Caot S. Bradley Beck 442 SPTG/CE

-
AFCEE/ESB Richards-Gebaur AFB MO 64147
8001 Inner Circle Dr. Ste 2 Sl6) 348-2091

I Brooks AFB TX 78235-5328 DSN 463-2091
t210) 536-5274
DSN 240-5274

I HQAFRESPOC
Mr Mark Esch
HQ AFRES/CEV

I
l552ndSt
Robins AFB. GA 31098-1635
(912) 926-1077
DSN 497-1077

I
I $

I
I
I
1

I
I
I
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5.1 Attachment I of the Basic Contract

Sequence numbers 1 and 5 Listed in aaachment ito the basic conuact appivto all orcers. Guidance icr
Drepanng R&D Status ReDorts iSecuence No. 1') is contained in the Hancbooic. section 4. In aethuon.
the sequence numDers anc dates listed below are appilcacle to this otter

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14

6 (SDeclai Notification) 1.1.1.2.4 a b

3 (Net. Anal) 1.1.3.1 MTIY a 7DADO c c

4'WorkpianOuthnesi 1.1.3.2 ONEIR a 7D
4rworkPlansj 1.1.3.2 ONE/R a 3ODADO C

3 iLetter Renons) 1.1.3.3 ASR.EQ

4(TechReDonOuthnes 1.1.3.4 ONE/R a f

4(TechReoorts) 1.1.3.4 ONEIR a C f C

4 (NFA Dec. DoCs) 1.1.3.5 ONEIR a g g

3(DataITlR) L1.3.6 QTIIs4E a h I
3 (ProiectDefmidon 1.1.3.7 ONEJP. a i

I
I
I
I
I
I
I
I

Ii C I.IJId
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5.2 Notes

I DADO = Days After effective cute of the Deliver, Orcer

I
a Date of Preparation -

b Provide written notice with suoportnz cocumentanon within mite days of
teieunone notification and at the Qirecuon of the COR. For costing purposes. a total of one. 10 page

I noafication is

c Submit monthly thereafter. Provide 2 copies to COR. 2 copies to Base POC. ano

I n estimated 3 additional copies to be disttibuted as specified by tie COB..

d An estimated one working draft (5 conies). one draft (10 copies). aria one final (15

I conies or each work plan are required. Incorporate Air Force comments as directed by the COR to
procuce the second draft and fmai plans. Assume a 4 weeK Air Force review nenod. Draft and final-
mans are due no tater than 15 days after receipt of comments. Suppw the COR with an aavance copy of
me working draft than. aim final plans for acceptance prior to aisttiouuon. Distrioute me remaining

I copies of the plans as specthed by me COR.

e An esurnated 2 copies shall be suomittec to the COR. Submittal dates shall be

I cooramatec with the

I Technical report outline is due no later than 10 days after approval of the work plan.

I
Provide three copies of the outline. Provicie an esumated three copies of the outline. Techmcai report
working draft is due no later than 90 days after approval of the wor plan. An estimated one working
draft report (10 copiesh one draft report (15 copies. and one final report (25 copies) are reauired..
Incornorate Air Force comments to produce the second draft and final reports as specified by the COR.

I Assume a 4 week Air Force review period. Draft and final reports are due no later than 30 days after
receipt of comments. Supply the COR with an acivance copy of the working draft. draft. and final
reports for acceptance prior to disnibunon. Disu-ibute the remaining copies one of the final report copies

I snail be microflche) as specified by the COR.

g An estimated one draft (5 copies aim one final (15 copies of each decision

I
document is reauired. The initial submittal is due concurrently with submission of the draft tecnnical
report (see note f above). The final decision document is due concurrently with the final technical report.
Supply the COB. with one (1) advance copy of each draft and final decision document for accepance
prior to disthbuuon. Incoroorate Air Force comments into the final decision document as scified by

I tne COR. Assume a 4 week Air Force review period. Distiibue the remaining copies of the final
decision documents as specified by the COB..

I h Provide the analytical dataiTIlt upon completion of the total analytical effort and
not later than three weeks after all analyses have been completed.

I
i Provide the project definition outline concurrently with the wothng draft of the

technical report. Provide an estimated three copies of the outline. An estimated one draft (5 comes) and
one final (10 copies) of the project definitions are recwre± The initial submittal is due concurrently wnn
submission of the draft technical report (see note f above . The ñnal submission is due concurrently

I with the final technical report. Incorporate Air Force comments to prepare the final document. Assume a
4 week review period. Supply the COB. with an advance copy of the final for acceptance and disuibute
the remaining copies as specified by the COR.

I
I
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:i 3Annex A. Table A-i

Specifications and Estimate of Proposed Field Work

Esumated Numoer oi Wells
E.suruated footage oi each well 20

Esumated Numoer of Groundwater Samptes I
Monitoring Well Consutcuon twells assumed to be consu-ucted from soil bonns

Boring Method Contractors choice IBorehole Geopnvsical Logs Recuired
Soil Sampung lnterc'al for

LithoIov Profile every 5 feet
and at changes j Ethology

Well Casing
Type of Material PVC suggested
Schedule/Grace
Insice Diameter 4 inch
Esumated Footage 10

Well Screen
Type of Material PVC suggested
Schedule/Grade 34
ln&de Diameter 4 inch
Minimum Length 5 ft
Maximum Length 15 ft

Soil Gas Surveys and Other Field Screening
Est Numoer of Probes 30

Soil Borings IEst Number of Borings 4
Estimated footage of each boring 20
Esumatec number soil samples 16

for cnemicai analysis

Hand Auger Soil Borings
Estimated Number of Locations S
Esumared Number soil samples 24

for chern.ica.l analysis

iEsumated Number of Sediment Samples 10

Estimated Number of Surface Water Samples 8 I
I
I
I
I

Ii I I !flI II
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I
I BORING NUMBER BI

PROJECT Richards Gebaur AFA, Fire Valve Area

DATE DRILLED 24 lIar 94

110 82

I
I
I

I
I
I

x

-15

5Y6/2

DRILLING METHOD 5' Continuous Sampler, 6" (14.) NSA

DRILLING COMPANY Layne—Nestern

SURFACE ELEV. Feet USLO

TOTAL DEPTH t4Feet
DEPTH TO WATER _____

GEOLOGIST .1. Head

X,Y COORD. —

CLAY, greenish—grey — greenish—tan, mottled, plastic, dense, and
slightly moist, some drk. grey/green (5YR3/2).

Recovery compressed in sampler due to soft clay material.

EEE CLAY, grey to tan, mottled, plastic, dense, occasional bla
inclusions, plus, chert/L S. fragments, weathered cobbles

ck mineral
at base of

c_::; interval, slightly moist

CR -cc

:—:—- Auger refusal at 14 feet.

Drouted with Portland Type 1/bentonile on 24 Mar 94.

JOB NUMBER 91 P6QC I at /

I
I
1

I
I
1

1

I
I

SAMPLES :——=
—.2°w

U- ,
——a—

X ta
.&
c

,_i
—

r

u,
(I,
'C

0
U,

a-

—__

DESCRIPTION AND REMARKS

Asphalt and gravel base, sand fillI
-5

><

CR

0

0

0

2.5YR413

5Y4/3

5Y312

2.SYR3I1

2.51614

Silty clay, drk grey/brown, roots (possibly former soil beneath fill)
at 65 feet
Starts grading into a tan color — 2.5Y5/3 at 7 I feet

No Recovery

I

-20
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BORING NUMBER B2
PROJECT Richards Gebaur AFB, Fire Valve Area

DATE DRILLED 24 Mar 94

DRILLING METHOD $ Continuous Sampler, 0" (i.d.) HSA

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLD

TOTAL DEPTH :4 Feet

DEPTH TO WATER _____

GEOLOGIST J. Head

Asphalt and gravel base plus tan, lean, clay

CLAY, It. to drk greenish—grey (some tan, iron stains), dense,
plastic to fairly plastic, slightly moist,

Becomes drk greenish—brown at 5.7 feet.

Becomes med greenish—brown at 7 feet

Becomes tan with occasional fragments and black mineral nodules

Mo Recovery

CLAY, tan, plastic, and dense, slightly moist

Presence of chert (wht /tan weathered) in I" angular — subangular
frag at tO 5 feet Platy weathered bedrock texture to clay with
black mineral inclusions.

Becomes II. grnJyel —tan, with weathered limestone fragments at base
-\ Auger refusal at 14 feet

Grouted with Portland Type 1/bentonite on 24 Mar 94

- s LI.iald —'sahal— ip1g ———.iiiaa'——a

SAMPLES >.

g 1 .cC2gwo-am_Li. ,

aa
C

-' C
'° °W -J

x
U)

—

S
0'
e

DESCRIPTION AND REMARKS

I
>20

a

x

><

x

I

_____
I

______
I

__ I
XY COORO. . I

1

1

I
I
I
1

I
I
I
I
I
I
I
a

SOYA/I

62.5

2.5Y514

5Y2.5/I CH

5Y3/I

2.5Y4/4

2.SYRS/4

5YRS/3

-5

-10

-15

-20

I
CH

JOB NUMBER 82 Page / of
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BORING NUMBER B3
PROJECT Richards Gebaur AFS. fire Valve Area

DATE DRILlED 24 Mar 94

DRILLING METHOD 5' Continuous Sample'. 6" (Ld.) lISA

DRILLING COMPANY Layne'- West em

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 14 Feet

DEPTH TO WATER _____

GEOLOGIST J. Head

X,Y COORO.

Gravel/Soil road base (shoulder of road)

110 Sq
I
I

SAMPLES;ifl-
>

!
g

-w
zr

<-J C)—
°-0

DESCRIPTION AND REMARKS

—I
I

x
x

13

7
a

0

5Y4/2
SYR5/l

5Y3/l
SOY 4/I

5Y5/2

¶01R4/6

I

I

I
I
I
I
I
I
I
I
I
1

I
I
1

I
I

GC Gravel and brown silty clay soil.

CH

rr-n
s--'

CLAY, med to drk. greenish—brown, mottled, plastic, dense to fairly
dense, possibly compressed by rig, banded green to green/black
staining (5YRS/fl, slightly moist, stronge hydrocarbon odor from 2'
on, black maybe staining.

No Recovery

CH

-E€-E

E-EE-
e-:—:—rcc

'ccz
s:—:—
E:-E

CLAY! same as above, mottled to banded, slight hydrocarbon odor

Changes from med green/brown to med greenish—tan, and mottled with
green/grey to orange/tan, harder then above

Becomes tan/greenish—beige, with sub to angular chert and black
mineral inclusions

Contains small angular chert inclusions Becomes mottled in
orange/tan, green/beige, and drk green/grey

No Recovery

Auger refusal at 14 feet.

-5

'-10

1.15

—20

JOB

Grouted with Portland Type 1/bentonite on 24 Mar 94

PaQS I of /
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JOB NUMBER B4

-15

—20
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110 85

BORING NUMBER B4

GroUted with Portland Type 1/bentonite On 24 Mar 94

I

I
I

PaQe I oft

PROJECT Richaiibiàr AFB, Fire VaiveTAii
DATE DRILLED 24 Mar 94

DRILLING METHOD 5' Continuous Sampler, 6" (F.d.) HSA

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 14 Feet

DEPTH TO WATER ______________________________

GEOLOGIST Plead

X.Y COORO. — -—________

DESCRIPTION AND REMARKS

Gravel and soil fill at edge of asphalt pavement

CLAY. sdty with gravel. med reddish—brown.

CLAY, drk. grey/green to green/brown, mottled, plastic and dense
Some orange/tan iron stain (particularly at 3 feet).

No Recovery

I
I
1

I
1

I
I
I
I
I
I
I
I

CL

-10

CLAY, same as above, becomes soft at 52 feet

Becomes denser at 65 feet

Clay starts to grade green/tan to orange/tan at 75 feet

Mottled orange/tan, greenish—beige, greenish—pink/grey with inclusions
of I" chert frag from B to 9 feet

Possible ,oint/fracture at 9 feet. slighty moist

Becomes wet

>< I 2.5Y5/4

No Recovery
Auger refusal at 14 feet

rcr CLAY. tan, lean to silty, dry to slightly moist, platy texture



110 8

BORING NUMBER FSBI
PROJECT Richards t3ebaur AFB. Fire Valve Area

DATE DRILLED 25 Mar 94

DRILLING METHOD 4" Solid Flight Augers

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLO

TOTAL DEPTH 8 Feet

DEPTH TO WATER —
GEOLOGIST 2 Head

X,Y COORO. _________

DESCRIPTION AND REMARKS

0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-5

Gravel and med. brown silty clay soil, dry.

Increase in clay, drk. brown, moist, and plastic,

>1

reen/brown to med tan/brown, plastic, moist, no odor but
Uon in Hnu

-10

Grouted with Portland Type 1/bentonite on 25 Mar 94

-15

—20

JOB NUMBER FSBI PaQe lot!
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><

><

0

0

GC

BORING NUMBER FSB2
PROJECT Richards Gebaur AFB, Fire Valve Area

DATE DRILLED 25Mar94

DRILLING METHOD 4' SolidFlight AuQers

DRILLING COMPANY Layne—Westerti

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 8 Feet

DEPTH TO WATER

GEOLOGIST Head

X,Y COORO.

Gravel and flied brown clayey soil

CH

CH

rcc:

rcc:

rcc

CLAY,

CLAY,

drk

tan,

green/grey, plastic and moist.

plastic, dense, and wet (water line leakage possibly).

nt
rcc_ This boring does not appear to be in the utility line trench

1

I
I
I
I

ii/ lkAj

-10

-20

JC3 NUMOER FSB2

Grouted with Portland Type 1/bentonite 25 Mar 94

I
I
I
I
I

I
I
1

I
ISAMPLES ,

w °", do —
!a
C—a-

W
z

,,

C)
j

—
'-C)

a-
DESCRIPTION AND REMARKS

5<

-5

I

-15

'Page/of/i
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BORING NUMBER FSB3
PROJECT Richards Gebaur Al'S. Fire Valve Area

DATE DRILLED 25 Mar 94

DRILLING METHOD 4" So/hi Flight Auger

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet HSLD

TOTAL DEPTH BFeet
DEPTH TO WATER

GEOLOGIST J. Head

SAMPLES
(5

o C
>, 0
C
'C

X,Y COORD.

DESCRIPTION AND REMARKS

I soil fill

2

I
1

I
1

I
I
1

I
I
I
I
I
1

I
I
I
1

I

-5

CLAY, drk green/grey, hydrocarbon odor (HNu 8 ppm in hole), plastic

Becomes
(possible

drk blue/green/grey, softer, moist with
baterial degradation on hydrocarbons)

'sewer" odor
at 3 feet

0

CLAY, tan, dense, saturated from shallow line leak, coated with wet
drk grey, mud HNu — 13 ppm (benzene equivalents) in hole.

-Ia

Grouted with Portland Type 1/bentonite on 25 Mar 94

-15

-20

JOB NuMBER' P633 Page lot /
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BORING NUMBER FSB4
PROJECT Richards Gebaur AFA, Fire Valve Area

DATE DRILLED 25 Mar 94

DRILLING METHOD " Soild Flight Auger

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLO

TOTAL DEPTH 8 Feet

DEPTH TO WATER __________________________

GEOLOGIST I. Head

X,Y COORD.

DESCRIPTION AND REMARKS

0

soil

-5

0

CLAY. med green to brown, plastic and moist

CLAY, tan, dense, plastic, only slightly moist

Crouted with Portland Type 1/bentonite on 25 Mar 94

-10

I
I
I
I
1

I
I
I
I
I
I
I
I
I
I
I

-15

—20

JOB NUMBEfl ESB4

WA JLA 'all.•

Page / at
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BORING NUMBER FSB5
PROJECT Richards Gebaur AFB, Fare Valve Area

DATE DRILLED 25Mar94
DRILLING METHOD 4'SolldFlight Auger

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet /4SLO

TOTAL DEPTH 8 Feet

DEPTH TO WATER

GEOLOGIST I Mead

X,Y COORD.I
I
I
I
I

DESCRIPTION AND REMARKS

0

-5

I
0

y soil

CLAY, drk. bluish—green/brown, plastic soft, slightly moist, weak
"sewer" odor

tan, soft and plastic

CLAY, lean to silty, crumbly, dry to slightly moist.

Becomes more plastic from 7 to 8 feet

Grouted with Portland Type 1/bentonite on 25 Mar 94

-10

'I
I
I
I
I
1

1

I

-15

-20

JcB FIuMBER FSB5 P8Q8 / of!
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BORING NUMBER FSBG

PROJECT Richards Gebajir AFB, Fire Valve Area

DATE DRILLED 25 Mar 94

DRILLING METHOD 4" Solid Flight Auger

DRILLING COMPANY Layne— Western

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 8 Fee?

DEPTH TO WATER __________

GEOLOGIST l. Head

X,Y COORD. ______________

DESCRIPTION AND REMARKS

Grass cover with silty clay with gravel backfill.

0

5

CLAY, med —drk greenish—grey, soft, plastic.

Becomes saturated [Auger was pushed to the side by a gas tine, could
see the pocket created by washed out sediment along bore hole wall
next to the line — no odor (HC or "sewer"), 0 HNu at 5 feet in hole)

0

an to orange to greenish—tan, plastic, dense, and saturated.

Contains 1" sub to angular chert fragments at 8 feet

Grouted with Portland Type 1/bentonite on 25 Mar 94.

I
I
I
I
I
I
1

I
I
I
I
I
I
I
I
I
I

'-10

-15

-20

Joe NiJMBEn P686

I Li1J4 Aaf
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BORING NUMBER FSB7
PROJECT Richards Gebaur AFU, Fire Va/ye Area

DATE DRILLED 25 Mar 94

DRILLING METHOD " So/Id FllQht Aucer

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLO

TOTAL DEPTH eFeet

DEPTH TO WATER —

GEOLOGIST J. Head

x.Y COORD.

SAMPLES >_

'i-I2�wQj 0 —tti——a.

!a
a

-J
LU

t
,,
,.J

a
'0
0

-

DESCRIPTION AND REMARKS

-5

2.5YR2.5/l

Grass cover with topsoil, drk. brown to black brown, organic rich.
clayey, plastic, and fairly dense

GRAVEL, tan—orange/brown.

rrr:
tt'z CLAY. very drk brown to black brown, organic

and slightly moist.
marl, soft, plastic,

CH

c::nLt Becomes dark bluish—green/grey

Lt_t
:-E

Not much soil left on the bottom of the auger
up the augers as it rotated in the bore.

for a sample, most came

Grouted with Portland Type I/bentonite on 25 Mar 94.

JOB NUNBER FSB7
- —

Page (ott

I
I
I
I

1 OH

><

><

-10

—15

-20
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BORING NUMBER FSB8
PROJECT Richards Gebaur AFB, Fire Valve Area

DATE DRILLED 25Mar94
DRILLING METHOD 4" Solid Flight Auger

DRILLING COMPANY LayneNestern

SURFACE ELEV. Feet MSLLJ

TOTAL DEPTH 8 Feet

DEPTH TO WATER

GEOLOGIST J. Head

ll!irr '1lffrr I I rm 1 1 1? I Sfl

I

X,Y COORD.

SAMPLES >.

I I2>wbIt c !0.

—°

8
-J

0 —W -J 0
z &r o

DESCRIPTION AND REMARKS

——.

0

Asphalt and Gravel base, HNu — 3 ppm in the hole (no response to
sample).

I

I

I

I

1

F

F

I
I

CH
><

><

CLAY, drk brown—black, fairly dense, plastic, slight hydrocarbon odor

Becomes softer and more moist.

Becomes drk bluish—greenish—grey, plastic, moist, and soft

Slight 'sewer' odor at bottom

Grouted with Portland Type 1/bentonite on 25 Mar 94

-5

—10

-15

—20

I
I
I
I
I

I

I

Pace iotjJOB NUMBER FSBB
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BORING NUMBER FSBQ
PROJECT Richards Gebaur AFS, Fire Valve Area

DATE DRILLED 28 Mar94

DRILLING METHOD 4'Solid Flight Auger

DRILLING COMPANY tayne—western

SURFACE ELEV. Feet MSLO

TOTAL DEPTH 8 Feet

DEPTH TO WATER ______

GEOLOGIST J. Head

X.Y COORO.

Grass and Topsoil

CLAY. drk. brown (desecending grade of reddish to black tint), plastic
and soft, moist, and some gravel at top of interval

At 4 feet, auger hit a line; moved 6 inches north. The samples of
overlying clay were the same as above except color which was a drk.. bluish—grey to blackish—green.
CLAY, med tannish to greenish—grey, more dense, plastic, wet mud
covered auger clay (line leakage)

Grouted with Portland Type 1/bentonite on 29 Har 94

JOB NUMBER FSBD Page (of

I
I
I
I
'1

110 94

(I,
(4,
'4-J
Ci
-J-4a
(0 CD

DESCRIPTION AND REMARKS

5

0

o 5Y2.5/t

0

CR

CR

I
I
I
1

I
I
I
I
I
I
I
I

-10

-15

—20
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BORING NUMBER FSB1O

PROJECT Richards Gebaur AFO, Fire Valve Area

DATE DRILLED 28 Nat 94

DRILLING METHOD 4"SolldFll/it Auger

DRILLING COMPANY Layne—Nestern

SURFACE ELEV. Feet ?4$LO

TOTAL DEPTH 8 Feet

DEPTH TO WATER _____________________________________

GEOLOGIST i Head

I

Pace I oft

X.Y COORD.

>in -J
0)

a

o
'C
0

E
3
U,

DESCRIPTION AND REMARKS

c,c
Grass cover and Topsoil. ned reddish—brown to drk brown, loose

5YR2.5/I

.

0

0

0

>K

><

><

I
I
1

I
I
1

I
I
I
I
I
I

—

-:—:—
CH ---

CLAY, drk reddish—brown, plastic, fairly dense, slightly moist,
increases in moisture and softness with depth.

Appears to be layered with a med. tan silty clay.

rr.r_

CH

CLAY, drk. bluish—reddish—grey/black, soft, plastic, and moist

— rc_r:

CH

CLAY, med. tannish—grey, fairly soft, wet, and plastic.

Grouted with Portland Type 1/bentonite in early April 1994
(Boring was missed when others were grouted on 29 Mar 94)

-5

-10

-15

-20

JOB NUMBER FSBIO

I
I
I
I
I



BORING NUMBER FSB11
PROJECT Richards Gebaur 4F8 Fire Valve Area

DATE DRILLED

DRILLING METHOD

DRILLING COMPANY

SURFACE ELEV.

TOTAL DEPTH lOFeet

DEPTH TO WATER

GEOLOGIST J. Head

LV 000RD. —

28 Mar 94

4' Solid Flight Auger

Layne—Plestern

Feet YSLO

1 11096

DESCRIPTION AND REMARKS

ned. reddish—brown

a

CLAY. drk, reddish—brown, fairly soft, plastic, and moist.

-5

I
I
I
1

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a

C

0

-10

CLAY, med tan/brown, plastic, fairly denser, with occasional
orange/tan inclusions or layers at 4 feet

Becomes a med grey—tan with orange/tan inclusions and layers,
slightly moist at 5 feet

Presence of drk grey/brown layers and possible chert fragments at
8 feet

Slight HNu deflection in hole (may lust be moisture)

Grouted with Portland Type 1/bentonite on 29 Mar 94.

-15

—20

1 ___ __ ___________________________
JOB PJuHBER FSBll Page / of
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BORING NUMBER FSB12

PROJECT Richards Gebaur AFB, Fire VaNe Area

DATE DRILLED 28 lIar 94

DRILLING METHOD 4" CFA

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet HSLD

TOTAL DEPTH iSFeet

DEPTH TO WATER ________________
GEOLOGIST 1 Head

-5

-10

a

a

a

X,Y COORO. I
I

Asphalt and gravel base of parking lot, 8" [hick

--E-E CLAY, drk, brown/black, plastic to fairly plastic, soft, moist to
L slightly moist.

CH EEELL'_ Becomes a drk reddish—brown at 3 feet, med. greenish—tan clay at
ILt bottom of 3 to 5 foot intervalI. I

!

CL

,"/",/ //
, /,,//////,//1/ /

CLAY, tannish—grey/brown with some orange/tan clay, plastic, dense,
stiff, and only slightly moist

-

///I///;/ //-
I-EE- CLAY. med tannish—brown, fairly plastic, fairly dense, and more

CH

—

Ltt

mt

moist at 10 feet

I
Grouted with Portland Type 1/bentonite on 29 Mar 94

I
I
I

PSQS / '1

P,lp11'?I,T I riv'1!'1yrTr I' I if ''Pi' I 1 agun ____________ &N g

I
I
I
I

> i
C-

-aw
Cl)

,-Jo— DESCRIPTION ANO REMARKS

a 2.5Y4/I

><

><

><

><

><
-15

—20

JOB NUMBER FSBi2
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BORING NUMBER FSB13

PROJECT Richards Gebaur AFB. F/re Valve Area

DATE DRILLED 28 Mar 94

DRILLING METHOD 4" Solid Flight Auger

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 8 Feet

DEPTH TO WATER —

GEOLOGIST 1. Head

Grass and topsoil, drk reddish—black/brown.

X.Y COORD.

SAMPLES >

; I •— °'(II

z
°-J
-..

c-)

E DESCRIPTION AND REMARKS

'liii

I
I
I
I
I
I
1

U

I
I
I,

I
U

I
I
I
I

><

><

><

0

0

0

CL

,"/,,",
,//, I', i
,"/,<#

/
L4Z

CLAY. drk. reddish—brown, fairly plastic, slightly moist.

Becomes a Itt greyish tint at 3 feet.

OH

7ZC±

:-EEE

clay, med. tannish—grey/brown. plastic, soft, and moist.

Grouted with Portland Type 1/bentonite on 29 Mar 94

-5

-10

-15

—20

JOB NUMBER FSB13 Pace / Of I
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BORING NUMBER FSB14

SAMPLES ,

,iH
—--a-

Ei- 9Q

-J

x

,,
'C°
—J a-

DESCRIPTION AND REMARKS

CLAY. med —drk. reddish—grey/brown, plastic, fairly dense, moist.
Becomes lighter grey with depth

-10

H5

-20

JOB wUwBER FSB14

Grouted with Portland Type I/bentonite on 29 Mar 94.

I
I

I

I

par I ot

LW1 I iua iSii •ii' —

PROJECT Richards Gebaur AFO, Fire Valve Area

DATE DRILLED 28 Mar 94

DRILLING METHOD 4"So/idFlight Auger

DRILLING COMPANY Layne—Western

SURFACE ELEV. Feet MSLO

TOTAL DEPTH 8 Feet

DEPTH TO WATER —
GEOLOGIST L Plead

X,Y COORD. _________

I
I
I
I
I
I
I
I>K

CH

rc1. -\ Grass and topsoil

0

0

0

-5 2.5Y4/2

CL

?t•'
/,"/
',' ",//" /
,///, /,

CLAY, med tannish—grey with orange/tan inclusions,
dense, slightly moist

Med grey and orange/tan layers are present, clayey
Becomes softer, more plastic, and moist with depth

fairly plastic and

and more dense.

I
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BORING NUMBER FSB15

PROJECT Rjcflarøs lebaur AFB, Fire Valve Area

DATE DRILLED 28 Mar 94

DRILLING METHOD 4'SolldFllght Auger

DRILLING COMPANY Layne—Nestern

SURFACE ELEV. Feet HSLO

TOTAL DEPTH 8 Feet

DEPTH TO WATER ________________________

GEOLOGIST J. Head

X,Y COORD. _____________________________

DESCRIPTION AND REMARKS

DSOiI.

0

I
I
I
I
I
1

I
I
I
I
I
I
I
I
I
I.
I,

I
I

.5 0

0

CLAY! med —drk. reddish—grey/brown, plastic, soft, moist

CLAY, med.—drk tannish to greyish—brown, plastic, soft and moist,

Becomes med. greenish—tan/grey, and wet at 5 feet

Slight KNu deflection in hole (probably moisture)

Grouled with Portland Type 1/bentonite on 29 Mar 4

-15

—20

JOB NUMBER P5815
-

Page lot
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110101
I
I
I
I
I
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I
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I
I

I

I

I

I
bidi - LisiMidullE 'lu ——

BORING NUMBER FSB16
PROJECT Richards Gebaur AFB, Fire Valve Area

OATE DRILLED 28 Mar 94

DRILLING METHOD 4 Solid Flight Auger

DRILLING COMPANY Layne—friestere,

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 8 Feet

DEPTH TO WATER 2.8 Feet

GEOLOGIST J. Head

X.Y COORO. _______________________________

0)
U,
'C-J0
-S
C
C),

(0
C
-J
0t
0-C
(0

II

DESCRIPTION AND REMARKS

Gravel and loose med. brown silty soil, nest to asphalt

CLAY. med —drk grey/brown, plastic, soft, and moist

Becomes med greenish—blue/grey, HNu — 15 ppm in hole after augering
to 3 feet

.5 <2 5Y3/l
5y4/I

0

Becomes med. grey, wet at 5 feet.
HNu — 8 ppm in hole (rose to 12 later), one HNu reading of >2 ppm @
5 feet of auger sample, other readings were <2 ppm

-10

v dense, and moist HNu — IS ppm
to 8 feet

Grouted with Portland Type 1/bentonite on 29 Mar 94.

JOB NUMBER FSBI6
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I BORING NUMBER FSBI7

PROJECT Richards Gebaur AFB, Fire Valve Area

DATE DRILLED 29Mar94

110102

I
I

I
I
I
I
I
I
I
I
I
I
I

DRILLING METHOD 4" SolId Flight Auger

DRILLING COMPANY Layne—Nestern

SURFACE ELEV. Feet 145W

TOTAL DEPTH 8 Feet

DEPTH TO WATER _________________

GEOLOGIST j. Head

SAMPLES >.

' 2 32°w0) m .2 cccl,t
.

'
—

U)
w

4r
'C
0,j

o
(0-

''0
E

DESCRIPTION AND REMARKS

HO

-15

<I

Gravel and soil next to asphalt road.

-EE-E- CLAY, med. tannish—grey/brown (greenish—grey @ 2'), plastic, fairly
dense (softer @ 2'), moist, hydrocarbon odor, HNu — 3 ppm in hole

E-:—-:— after augering to 3 reet

CM c::::E Becomes bluish/greenish—grey at 3 feet, hydrocarbon odor still present

EE-Lt CLAY. med tan to grey/tan to orange/tan, mottled/layered, generally
dense (some soft), moist, coated with wet grey clay, HNu up to 38 ppm

CH

" in hole,

flJt'
cr,. HNu up to 65 ppm in hole after augering to 8 feet

Grouted with Portland Type 1/bentonite on 29 Mar 94

JOB NUMBER FSBiT Page/of /

I
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BORING NUMBER FSB18
PROJECT Richards Gebaur AFB. Fire Valve Area

DATE DRILLED 29Mar94

DRILLING METHOD " Solid Flight Auger

DRILLING COMPANY Layne—western

SURFACE ELEV. Feet MSLD

TOTAL DEPTH 8 Feet

DEPTH TO WATER

GEOLOGIST J. Head

X,Y COORD. —

Gravel and rned, brown silty soil next to asphalt road

E:E:-E

CH

e-:—:—-

CLAY, med. tan, plastic, dense, slightly moist

HNu — 0 in hole after augering to 3 feet.

KNu — 0 in hole after augering to S feet.

EE-E
:—:—

Cl-i

CLAY, med orangush—tan, plastic, fairly dense, slightly moist.
HNu — 0 in hole after augering to 8 feet.
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Grouted with Portland Type 1/bentonite on 29 Mar 94.
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I
I Portable Gas Chromatograph Head Space Screening Results for Fire Valve Area

I
I
I
I
I
I
I
I
I
I Notes:

ND Not Detected
Rp. = Replicate Analysis for Portable CC

I Shading Indicates Sample Selected for Laboratory Analysis.

1

I
I
I
I
I

Sample Number Interval
(feet)

Benzene
tug/I)

Toluene
tug/I)

Ethylbenzene
tug/I)

Xylenes
tug/i)

Unknowns
(my)

Boring Number 1
FVB1-4
FVB1-6.5
FVB1-10
FVB1-i3

4-5
6.5-7
10-11
13-14

8.435
28.59

ND
3.118

3.687
4.298
3.02
2.391

ND
ND
ND

8.221

ND
ND
ND
ND

322.106
313.607
235.61
246.044

Boring Number 2
FVB2-3.5
FVB2-5.7
FVB2-13

3.5-4.5
5.7-6.3
13-14

ND
2.936

ND

10.33
ND

1.148

33.73 ND f 277.863
ND ND j 118.758
ND j_ ND J 215.483

Boring Number 3
FVB3-2
FVB3L3
FVB3-6
FVB3-9
FVBS-10
FVB3-lORp.

2-3
3-4
6-7

9-10
10-11
10-11

ND
ND

201.7
2.16
5.887
11.66

7864
16,620
98.96
1.962
9.275
8.129

2817
93,840

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

107,348.37
420,543.59

2191.78
233,979
320.182
328,017

Boring Number 4
FVB4-3
FVB4-5
FVB4-11
FVB4-11 Pp.
FVB4-12.5

3-4
5-6

11-12
11-12

12.5-13

12.8
32.76

NO
33.84
2.143

21.09
5.68
11.07
13.29
1.608

109.4
118.5

ND
ND
ND

ND
ND
ND
ND
ND

1022.93
876.297
340.059
285.613
225.396



noiZO

liL • IS jiaLi

I
Portable Gas Chromatograph Head Space Screening Results for Fire Valve Area

Sample Number interval Benzene Toluene Ethylbenzene Xylenes Unknowns
(feet) (ugh) (ug/l) (ugh) (ugh) (my)

Reid Screening Boring Number 1
FV-FSB1-2.5
FV-FSB1-4.5
FV-FSBI-7.5

-

2.5-3
4.5-5
7.5-8

2.296
7.397
13.09

23
11.28
98.36

2.424
1.617
6.519

ND
ND
ND

634.904
495.822
1930.36

Reid Screening Boring Number 2
FV-FSB2-2.5
FV-FSB2-4.5
FV-FSB2-7.5

2.5-3
4.5-5
7.5-8

ND
ND
4.82

1.009
7.65
11.58

ND
5.753

ND

ND
ND
ND

240.04
282.002
393.892

Reid Screening Boring Number 3
FV-FSB3-2.5
FV-FSBS-4$
FV-ESB3-tS
FV-F583-7.5 Rp.

2.5-3
4.5-5
7.5-8
7.5-8

36.35
72.96
11.77
11.86

148.9
116.7
8.917
8.251

224.8
259.4
29.51
33.12

ND
ND
ND
ND

4404.98
5232.98
730.923
733.187

Field Screening Boring Number 4
FV-FSB4-2.5
FV-FSB4-4.5
FV-FSB4-7.5

2.5-3
4.5-5
7.5-8

7.19
8.49
7.523

1.37
1.919
1.648

ND
ND
ND

ND
ND
ND

227.228
262.221
236.512

Field Screening Boring Number 5
FV-FSB5-2.5
FV-FSB5-45
FV-FSB5-7.5

2.5-3
4.5-5
7.5-8

ND
ND
ND

1.114
1.074
1.207

ND
ND
ND

ND
ND
ND

270.699
236.044
212.689

Reid Screening Boring Number 6
FV-F586-2.5
FV-F586-4.5
FV-FSB6-7.5
FV-FSB6-7.5 Rp.

2.5-3
4.5-5
7.5-8
7 5-8

ND
0.411

ND
ND

1.079
1.142
16.58
1.702

ND
ND
ND
ND

ND
ND
ND
ND

226.056
391.824
391.605
327.212

Field Screening Boring Number 7
FV-FSB7-2.5
FV-F587-4.5
FV-FSB7-7.5

2.5-3
4.5-5
7.5-8

9.711
0.368

ND

1.623
1.106
1.014

ND
ND
ND

ND

ND
ND

260.334
321.835

286

Field Screening Boring Number 8
FV-FSB8-2.5
FV-FSB8-4.5
FV-FSB8-7.5

2.5-3
4 5-5
7.5-8

89.74
8.253
13.62

143.8
10.14
27.04

ND
16.38
14.59

ND
ND

27.94

5961 .488
643.097
1193.15

Field Screening Boring Number 9
FV-FSBS-2.5
FV-FSB9-4.5
FV-FSB9-7.5

2 5-3 3.741
4.5-5 ND
7 5-8 ND

1.829
0.522
9.64

ND
ND

98.95

ND
ND
ND

206.625
208.893
359.975

Notes:
ND = Not Detected Rp. = Replicate Analysis for Protable CC
Shading Indicates Sample Selected for laboratory Analysis

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
1

I
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Portable Gas Chromatograph Head Space Screening Results for Fire Valve Area

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

Sample Number Interval
(feet)

Benzene

Cug/l)

Toluene

L (ugh)
Ethylbenzene Xylenes Unknowns

Cug/l) (ugh) Cmv)

Field Screening Boring Number 10
FV-FSB1O-2.5
FV-FSB1045
FV-FSB1O-7.5
FV-FSB1O-7.5 Rp.

2.5-3
4.5-5
7.5-8
7.5-8

ND
ND
ND
ND

0.849
0.524
1.062
ND

ND
ND
ND

2.744

ND
ND
ND
ND

186.732
208.475
219.622
242.079

Field Screening Boring Number 11
FV-FSB11-2.5
FV-FSB11-4.5
FV-FSB11-7.5
FV-FSB11-9.5

2.5-3
4.5-5
7.5-8
9.5-10

ND
ND
ND
ND

23.48
0.645
1.069
4.346

ND
ND
ND
ND

ND
18.44

ND
ND

392.981
282.751
333.792
370.714

Field Screening Boring Number 12
FV-FSB12-2.5
FV-FSB12-4.5
FV-FSB12-7.5
FV-FSB12-9.5
FV-FSB12-14.5
FV-FSB12-14.5 Rp.

2.5-3
4.5-5
7.5-8
9.5-10

14.5-15
14.5-15

0.508
ND
ND
ND
ND
ND

1.491
0.957
1.063
1.033
1.009
20.83

ND
ND
ND

1.481
72.04
62.27

ND
ND
ND
ND
ND
ND

300.955
225.996
255.537
239.554
311.254
297.374

Field Screening Boring Number 13
FV-FSB13-2.5
FV-FSB13-4.5
FV-FSB13-7.5

2.5-3
4.5-5
7.5-8

0.74
0.901
1.253

0.649
1.152

ND

ND
ND
ND

ND
ND
ND

210.552
255.89
244.559

Field Screening Boring Number 14
FV-FSB14-2.5
FV-FSB14-4.5
FV-FSBI4-L5

2.5-3
4.5-5
7.5-8

0.453
2.457
2.569

1.668
3.196
2.216

ND
1.142

ND

ND
1.295

ND

309.811
270.102
274.991

Field Screening Boring Number 15
FV-FSB15-2.5
FV-FSB15-4.5
FV-F5615-7.5
FV-FSB15-7.5 Rp.

2 5-3
45-5
7.5-8
7 5-8

ND
6.572

ND
13 35

0.455
4.504
1.011
5.91

ND
ND
ND

2.33

ND
ND
ND
ND

21 3.739
346.993
199.541
256.305

Field Screening Boring Number 16
FV-FSB16-2.5
FV-FSB16-4.5
FV-FSB16-7.5

2.5-3
4.5-5
7.5-3

2969.0
673.0
21.48

6410.0
1428.0
95.67

3927.0
1331.0
197.4

ND
ND
ND

119,498.15
32,363.65

2451.96

Field Screening Boring Number 17
FV-FSBI7-2.5
FV-FSBI7-4.5
FV-FSB17-L5

25-3
4.5-5
7 5-8

ND

166.2
ND

4172.0
411.2

ND

5177.0
624.2

ND

ND
ND
ND

118,208.17
9,723.70

ND

Field Screening Boring Number 18
FV-FSB18-2.5
FV-FSBIS-4,5
FV-FSB18-7.5

2.5-3
4.5-5
7.5-8

2.155
ND
ND

1.533
ND
ND

5.557
ND
ND

ND
ND
ND

362.122
765.623
745.167

ND = Not Detected Hp. = Replicate Analysis for Protable GC
Shading Indicates Sample Selected for Laboratory Analysis.

I Notes:
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I 110125
Table 2.1

I Analytical Data Summary
EPA Method 2015-Modified

Extractable Total Petroleum Hydrocarbons

I Base. Richards-Gebaur AFB
Site: IRP Site 55009, Fire Valve Area

Extmctbou, Method: EPA Method 3550

Analytical Method EPA Method 8015-Modified

Matrir Soil

Units mgflg

Sample ID# Lab Batch# PQL MDL

MDNR

Action

Level

Extractable TPH

Qualifiers/

Result Comments

Surrogate Recovery

DI-n-octyl phthalate Tetracosane

(36-158) (38-184)

Environmental

Samples:
FVBI-13

FVB2-13

FVB3-3

FVB3-10

FVB4-3

FVB4-12.5

FVB5-3

FV-FSB1-7.5

FV-FSB3-4.S

FV-FSB3-75

FV-FSB5-45

FV-FSB8-25

Field Blank:

Equipment Blank

FV-EB1

Lab Blank:

BLANK 3-29-94

FV4OI

FV4O1

FV4OI

FV4O1

P1401

P1401

FV4O1

FV4O1

P1401

FV401

FV4OI

FV401

FV4O1

FV4OI

5

5

5

5

5

5

5

5
5

5

5

5

400 pgfl

5

5

5

5

5

5

5

5

5
5

5

5
5

200 ugh

5

25

25

25

25

25

25

25

25

25

25

25

25

ND

ND

62

ND

ND

ND

12

35

370

9

ND

ND

ND

ND

U1g
U,g

g

U,g
U ,g

U • g

g

9
g

9

U,g
U,g

96

103

104

101

104

105

102

110

108

94

106

103

143 (21-161)

107

106

110

114

112

110

107

114

114

115

104

III
112

139"

109

Sample ID U Lab Batch # PQL MDL

MDNR

Action

Level

Extractable TPH

Qualifiersf

Result Comments

Surrogate Recovery

Di-n-octyl phthalate Tetracosane

(36-158) (38-1 84)

Environmental

Samples:
FV-FSBIO-45

FV-F581475
Field Blank:

Equipment Blank

FV-EB1

Lab Blank:

BLANK 4-6-94

FV4O1

P1401

FV4O1

P1401

5

5

400 pg)1

5

5

5

200 pg/i

5

25

25

ND

ND

ND

ND

U,g
U,9

114

112

143 (21-161)

42

111

112

139

48

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I age
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Table 2.1

Analytical Data Summary
EPA Method 8015-Modified

Extractable Total Petroleum Hydrocarbons

110130 I

Base: Rlchards-Gebaur AFB

Site: IRP Site 55009, Fire Valve Area

ExtractIon Method.

Analytical Method.

Matrix: Soil

Units: mg/kg

5 ND = Not Detected.

6 U = The analyte was analyzed for, but was not detected above the Method Detection Limit and was

indicated with Not Detected (ND)

7. g = All data met prescribed criteria as detailed in the OAPP No qualifiers were used for data deemed

acceptable

EPA Method 3550

EPA Method 6015-Modified

Sample ID # Lab Batch # PQL MDL

MDNR

Action

Level

Extractable

Result

TN-i

Qualiflers/

Comments

Surrogate

Di-n-octyl phthalate

(36456)

Recovery
Tetracosane

(38-154)
Environmental

Samples:
FV-FSB17-25 P/402 5 5 25 18 g 94 91

FV-PSBI7-45 FV402 5 5 25 NO U,9 95 118

FV-FSBI7-75 FV402 5 5 25 ND U,g 112 107

EV-FSBIS-45 P1401 5 5 25 ND U ,g 94 124

Field Blank:

Equipment Blank

FV-EBI P1401 400 pgA 200 pg/I ND 143 (21-161) 139'
Lab Blank:

BLANK3—31-94 FV4O1 5 5 ND 110 118

I
I
I
I
I
I
I
1

I
NOTES. I * = PQL/T1DL values were obtained from the PQLJMDL table provided by Pace Laboratories, Kansas.

2. ** = As stated in the QAPP, recovery limits for tetracosarie in water samples have not yet been developed I
3. The surrogate recovery limit values listed in the heading of each table refer to soil samples only Since the

equipment blank sample isa water sample, the surrogate recovery limit values are listed next to the result for

this sample.

4 MDNR = Missouri Department of Natural Resources I

I
I
I
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Base Richards-Gebaur AFB

Site: IRP Site 55009, Fire Valve Area

Extraction Method EPA Method 5030

Analytical Method: EPA Method 8015-Modified

Matrix: Soil

Units: mg/kg

Table 2.2
Analytical Data Summary

EPA Method 8015-Modified
Purgeable Total Petroleum Hydrocarbons

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample ID # Lab Batch # PQL MDL

MDNR

Action

Level

TPH-Gasoline

Qualifiers/

Result Comments

Surrogate Recovery

a,a,a-Tnlluorctoluene

(58-149)

Environmental

Samples:
FVB1-13

FVB2-13

Field Blank:

Trip Blank

TB-i

Equipment Blank

FV-EBI

Lab Blank:

BLANK4-I-94

FV4O1

FV401

FV4O1

FV4O1

FV401

5 5

5 5

400 pg/i 200 pg/I

400 pg/I 200 pg/I

5 5

25

25

ND

ND

ND

ND

ND

U,g
U,g

103

113

103 (59-115)

109 (59-115)

100

Sample ID # Lab Batch # PQL* MDL

MDNR

Action

Level

TN-I-Gasoline

QualiIiers/

Result Comments

Surrogate Recovery

aa,a-Trifiuorotoluene

(58-149)

Environmental

Samples:
FVB3-3

FVB3-iO

Field Blank:

Tnp Blank

TB-2

Equipment Blank

FV-EB1

Lab Blank:

BLANK4-i-94

FV4O1

FV4O1

FV4O1

FV4O1

FV4O1

5 5

5 5

400 pg/I 200 pg/I

400 pg/i 200 pg/I

5 5

25

25

ND

ND

ND

ND

MD

U,g
U,g

117

99

i13 (59-115)

109 (59-115)

100

110131
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Base: Richards-Gebaur AFB

Site: IRP Site 5S009, Fire Valve Area

EctractIon Method: EPA Method 5030

Analytical Method EPA Method 8015-Modified

Matrix Soil

Units. mgilg

Table 2.2

Analytical Data Summary
EPA Method 8015-Modified

Purgeable Total Petroleum Hydrocarbons

iiol-32 I
I

LIa ai. iii!

Sample ID # Lab Batch # PQL' MDL

MDNR

Action

Level

TPH-Gasoline

Qualifiersl

Result Comments

Surrogate Recovery

a,a,a-Tritluorotoluerie

(58-149)

Environmental

Samples:
FVB4-3

FVB4-125

FVB5-3

FV-FSBI-75

FV-FSB3-45

FV-FSB3-7.5

FV-ESB5-45

FV-ESB8-2.5

Field Blank:

Tnp Blank

TB-2

Equipment Blank

FV-EB1

Lab Blank:

BLANK 4-2-94

FV4OI

FV4OI

FV4OI

FV4OI

EV401

FV4OI

FV4OI

FV4O1

FV4OI

FV4O1

FV4OI

5

5

5

5
5

5

5
5

400 pg/I

400 pg/i

5

5

5

5

5

5

5

5

5

200 pg/i

200 pg/I

5

25

25

25

25

25

25

25

25

ND

ND

53

ND

NO

ND

MD

ND

ND

ND

ND

IJ,g
U,g

g
U ,g

U,9
U, g

U,g
U, g

99

110

128

107

102

102

104

106

113 (59-115)

109 (59-115)

84

Sample ID # Lab Batch # P01..' MDL'

MDNR

Action

Level

TPH-Gasolcne

Qualifiers/

Result Comments

Surrogate Recovery

a,a,a-Trifluorotoluene

(55-149)

Environmental

Samples:
FV-ESBIO-4.5

FV-FSB14-7 5

Field Blank:

Trip Blank

TB-S

Equipment Blank

FV-EB1

Lab Blank:

BLANK4-2-94

FV401

FV401

FV4OI

FV4OI

FV4O1

5

5

400 pg/I

400 pg/I

5

5

5

200 pg/i

200 pg/I

5

25

25

(

ND

ND

MD

ND

ND

U,g
U! g

104

104

108 (59-115)

109 (59-115)

84

Pag1 2-4
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Base: Richards-Gebaur AFB

Site IRP Site 55009, Fire Valve Area

Extraction Method: EPA Method 5030

Analytical Method EPA Method 8015-Modified

Matrix: Soil

1

1

I
1

Table 2.2

Analytical Data Summary
EPA Method 8015-Modified

Purgeable Total Petroleum Hydrocarbons

i Units mg/1<g

Sample ID # Lab Batch # Pa!? MDL

MDNR

Action

Level

TPH-Gasoline

Qualiflersl

Result Comments

Surrogate Recovery

a,a,a-Tnfluorotoluene

(58-149)

Environmental

Samples:
FV-FSB17-25

FV-FSBI7-4.5

FV-FSB17-7.5

Field Blank:

Trip Blank

18-6

Equipment Blank

EV-EB1

Lab Blank:

BLANK 4-4-94

FV402

FV402

FV402

FV402

FV4OI

FV402

5 5

5 5

5 5

400 pg/I 200 pg/I

400 pg/I 200 pg/I

5 5

25

25

25

ND

ND

ND

ND

ND

ND

U • g

U .9

U1 g

123

105

108

99 (59-115)

109 (59-115)

95

Sample ID It Lab Batch # PQL* MDL

MONR

Action

Level

TPH-Gasoline

Qualifiers/

Result Comments

Surrogate Recovery

a,a,a-Trifluorotoluene

(58-149)

Environmental

Samples:
FV-FSBIB-45

Field Blank:

Trip Blank

TB-6

Equipment Blank

FV-EBI

Lab Blank:

BLANK 42-94

EV4OI

FV402

FV4OI

FV4O1

5 5

400 pg/I 200 pg/I

400 pg/I 200 pg/I

5 5

25 NO

ND

ND

ND

U,g 84

99 (59-115)

109 (59-115)

84

1

I
1

I
I
I
I
I
1

I
I
I
I
I

NOTES 1 * = POLJMDL values were obtained from the PQIJMDL table provided by Pace Laboratories,

Kansas

2. The surrogate recovery limit values listed in the heading of each table refer to soil samples only.

The surrogate recovery limit values for water samples (i e. trip blanks and the equipment blank) are

listed next to the result for each water sample.
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Table 2.2 jj0134 I
Analyflcal Data Sumrnarg

EPA Method 3015-Modified
Purgeable Total Petroleum Hydrocarbons

Base' Rlchards-Gebaur MB

Site. IRP Site 55009, Fire Valve Area

Extraction Method. EPA Method 5030

Analytical Method: EPA Method 801 5-Modified

Matnx: Soil

Units' mg%g

I
NOTES (cont'd): 3. MDNR = Missoun Department of Natural Resources,

4. ND = Not Detected. I
5. U = The analyte was analyzed for, but was not detected above the Method Detection Limit and

was indicated with Not Detected (ND).

6. g = All data met prescnbed criteria as detailed in the QAPP. No qualifiers were used for data

deemed acceptable.

I
I
I
I
1

I
I
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GENERATOR'S WASTE PROFILE SHEET ilolbO
PLEASE PRINT IN INK OR TYPE Waste Profile Sheet Coce

Iform
IS tO CE ..se: Q comply with tre requirerre a :.aste agreement.

RUCT1ONS FOR COMPLETING THIS FORM ARE ATTACHED

Proposed Management Facility i?5+
DspoSci(

\JteI.t)P9CJCIJ ttC

ci(r 1Gt

Decision Expiration Date: I i
.WASTE GENERATORJNFORMATION

I enera:orNare. flic/itt.rnt -6e'AgJ 1ru 2 SiC Ccce:
3. acntv Adoress s te of waste generaton):

Ger'e'rcr c.:y :r 6r,i ,p1'b?e'L) MC s. ZC Pcstal Code: &iY .7
3.•tateD q4
jechncalcoac- B Prr fcI1.) 94q. 2-57
j. WASTE STREAM INFORM4TION tS lnsjruct;-s r- / I
SametiWaste .Jr'// - -j/ - aj.4iø

Gerra:,c waste: O:.'.,t,Yd ,f'u. ca d; J//rp CC sttfln--, -
moir Units P 4. T;eA' TeB 0

5. ec:ai Hanc::r; instructions:SupplerentallSiora:on.

lncider:al Was:s ypes and Amounts: A/A

I —

TRANSPORTATION INFORMATION
Thoc cf Si'rprnent: 0 EL Liquid Bu< Srudge 0 Sulk Sc d %,3rn:Bcx 0 Other
p;:e"'er.ta 5— ping Information:

•46r _

I
IYSICAL CIARACTERISTICS OF WASTE Se 's--..c:ions) (Omit tot Type B)

cr 2 Jcesthewaste ra.e 3. °.s :a S:a:e :70 P21°C L E E:ec.YGraviPj 5. ee Uqucs
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C-i E>2-' D-- 0 7 D10-c12.E D�'2E GRange

oinI Morie D c'.F'60C 199Fi60 93c D�2c0 93t ..JClosed Cu: .Qpet'
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' )4k%) (Vt.LrJ(

I
I

RANGE ILIIN-MAX)

0/- 0

01- 0

01- 0
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0,__________ 0

Total ____________

2 Does the sate contain any of the foUc.. flg

iprovide ::—centratton it known)

NO or LESS THAN or ACTUAL
r:Bs 0 D <so ppm
Cyanides C 0 < 50 ppm
5.-ifides C Dc so ppm
enols 0 0<50 ppm

The

I
total composition must be greater than :' equal to 100% (.0001'o = tpm or 1 mci

I--
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ce-—ape ta-c:- -e7acniorcs : :-oTc— a:tho-dicr orccerzene, d.::::-4Lcr:eta1e, 2-Y : cro-1,2
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110152
SERVICE AGREEMENT

NON-HAZARDOUS WASTE DISPOSAL

The above—named disposal facility and corporation are referred to herein as Tacility" and Contractor, respectively.

{UItOMER'S BlaiNs NAME

II
.Lr'rp mrrw tMr

I

Credit may be extended to Customer after appropriate credit mformation, in a form acceptable to Contractor, has been presented to and reviewed by Contractor

IContractor may, in its sole discretion, require a collateral deposit (in the form of cash, letter of credit or surety bond) acceptable to Contractor, It is the responsibility
of the Customer to keep said collateral deposit current. Collateral deposits, where utilized, may be adjusted when there is an increase 'in disposal tonnage and/or rates.
Collateral deficiencies must be corrected within 30 days of notice of required adjustment,

IThis is a legally binding c'oñtract;and Cbjiti'iètor ajrees to frovid'e and Custom'eragrees to accept the"
waste disposal services subject to the terms and conditions specified in this contract

ESTIMATED MONTHLY AMOUNT OF WASTE FOR DISPOSAL:

(Include units e g , cubic yards, pounds, kilograms)

pI.
CIDENTAL SPECIAL WASTE TYPES AND AMOUNTS:

TERMS AND CONDrnONS ON REVERSE SIDE AND THE A1'FACRED CONTRACrOR'S DEFINITION OF SPECIAL WASTE ARE PART OF THIS AGREEMENT.

IJSTOMER CONTRACTOR

I Forest View Recycling and Disposal Facility
4800 KQw Drns

P. 0. Box 11116
Kansas C!y, KS 64111

A Dlvlsloo of Wost. Mcaage.int of Kansas. Inc.

CUSTOMER'S BIWKG ADDRESS

10 E. Cambridge Circle Drive
CITY, STATEIPROVINCE. ZIP/POSTAL CODE

I Kaneas City, Kansas 66103

[CUS1OM CONTACT

IL Julie Westoff

PHONE NUMBER

-

Ste.
,. c'

130

• 9Z3 621—6041
a

I
BANK REFERENCE BANK CONTACT PHONE NUMBER

N/A N/A

I
SPECIAL INSTRUCTIONS:I

Ire

i1NA GOOSE (O2J2)

fl4nA,, I tdnI''r,r,

Title

Special Waste Consultant

May 4. 1994

a
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CONTRACTOR'S DEFINITION OF SPECIAL WASTE I
1. "Special Waste" means Type A or Type B Special Wastes as dtfmedbelow.

2. "Type A Special Waste" mew's sny wastermm acommercial or Industrial activity meeting any of the following desaipUons:

a- Awastcfromanindustña1pocess. Ib. A waste front a pollution control process.
c. A waste containing free liquids.
d.

definiuion.
e. Contaminated residuals, or azücles from the cleanup of a facility generaling. storing, treating, recycling. or disposing of chemical

substances, x,znjnercial products, or wastes listed in a.-<L 1.. org. of this definition.
t Any waste which is non-hazardous as a result of Deaunent pursuant to SubtIc C of the Resource Conservation and Recovety Act

(RCRA).
g. Chemical-containing equipment removed from service, hi which the chemical compositiozi and concenaxion are unknown

3. "Type B Special Waste" means any waste from a commercial or industrial activity meeting any of the following descriptions:

a. Friable asbestos waste from building demolition or cleaning; wail bo&d, wall or ceiling spray coverings, pipe insulation. etc. This
does tot include ncnfriable asbestos unless it has beat processed, handled, or used in such a way that asbestos fibers may be freely
itleaseci. Asbestos-bcañng indusixial procs waste is a "Type A Special Waste".

b. Commercial products or chemicals which are off-specification, outdated, unused, or banned. Outdated or off-specification
uncontaniln&ed food or beverage products in original conswner containers arc not included in this category, unless management of such
con ainexs is resicted by applicable regulations. Containers which once held commercial products or themicals are included hi this
categoly wiless an end has been removed (for containers 1axg than 23 gallons), and flit container is anpty as defined by RCRA. the
Federal Insecticide. Fungicide, and Rode-ztdcidc Act (FIFRA). or other zpplicable regulations.

RCRA considers a container to be empty when: all wastes have been Temoved that can be removed using the wacdces commonly
employed to remove materials front the type of container (e.g.. pouring. pwnping or aspirstg), no more than 1 inch (2.54
centimeters) of residue remains on the bouoin of the container or inner liner; orno more than 3% by weight of the totAl capacity of
the container remains in the container or liner liner (for containas HO gallons), or no more than 03% by weight of the total
capacity of the container remains in the container or inter liner (fox containers> 110 gallons). Containeis which once held
ACUTELY HAZARDOUS WASTES must be niple rinsed with an soWertt or cleated by anequivaleiu method. The
pressure in cylinders of compressed gas and acrosol cjs must be substantially equivalcit to atmospheric pressure.

Containers which once held pcstidd regulawd under FIFRA must be empty according to label instnictions. I
c. Untreated medical waste -Anywaste capable of Inducing Infection due to contamination with Infectious agents from blo-medical

sources Including but not ilmited to a hospital, medical clink, nursing home, medical practitioner, mortuary, taxidermist,
veterinarian, veterinaryhospital, animal testing laboratory, or medial testing laboratory. Sharps from these sources must be
rendered harmless or placed in needie puncture-proof containers.

d. Treated medical waste -Any wastes Tram a blo-medical source inducting butnot limited to a hospital, medical clinic, nursing
home, medical practitioner, mortuary, taxidermist, veterinarian, veterinary hospital, animal testing laboratory, or medical testing
laboratory which has been antoclaved or otherwise heat treated or sterilized so that it Is no longer capable of inducing Inrection.
Any sharps from these sowcss must be xend-ed harmless or p1ced in needle puncture-proof containers. Residue from incineration of
medical waste is a 'T>pe A Special Wasit'.

e. Residue/sludges fromseptic tanks, food service grnse traps, or washwateys and wastewaters from commercial laundries,
Iaundromat, and car washes, unless these wastes art managed at commercial or public treatment works.

f. Chemical-containing equipment removedfrom service, In which the chemical composition and concentntjon ai-e known (e.g.,
-acetylene tanks, cathode ray tubes, lab equipment, fluorescent light tubes, etc.).

g. Waste produced from the demolition or dismantling of Industrial process equipment or facilities contaminated With chemicals Ifrom the Industrial process. Chemicals or residues removed or drained from suchequipment or facilities arc 'T)pe A Special Wast&.

h. IncInerator ash generated at a Resource Recovery Facility thatburned only non-hazardous bousebold, commercial, or Industria!
waste and qualliles for the hazardous waste exclusion In 40 CFR 261.4(b). If the regulatory authority does not recognize the

household hazardous waste exclusion, then the ash is a Type A Special Waste".
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Forest View Recycling and Disposal Facility.
4800 Kaw Drive
P0. Box 11116
Kansas City, Kansas 66102-111

A Waste Management Company

913/287-2711 * FAX: 9131287-2793

TETRA TZCB, INC.
JULIE WESTOfl

. 10 E. C11BRIDGE CIRCLE DRIVE
STE. 130

KANSAS CITY KS 66103

I
INVOICE DATE: APRIL 11, 1994

I INVOICE NUMBER: 3580
PAGE: ONE

I
PROJECT NUMBER: 410144

PURCHASE ORDER NUMBER:

I TRINITY RECEIVED IN LAB 04/04/94

13587: 0144—9569—FV—DCI FIRE DRAIN VALVE

I JOB SITE: RICHARD GAUBAUER AFB

I SAMPLE TAKEN: 03/30/94, TRINITY

I
4/21 13587 TCLP Volatiles

I Paint Filter Test
Open Cup Flashpoint

I
TOTAL FOR REPORT #13587 $637.65

I
I
I
I
I
I a dvjsran at Waste Management of Kansas. inc
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1umityENVIRONMENTAL LABORA1OqIES

62 East First Street
Mound Valley, KS 67354

Phone: 3161328-3222
FAX 316/328-2033

1
COMPANY

I CUSTOMER /t
LAB ID
MATRIX
SAMPLE fO

I
I
I
I
I
1

1

I
I

TETRA-TECH-RGAFB
4423
13587
SOLID
0144-9569-FV-DCI FIRE DRAIN VALVE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
DATE REPORTED
UNITS

03/30/94
04/04/94
04/06/ 94
04/06/94
04/11/94
mg/L

I Toluene-d8
Bromofluorobenzene
1,2 Dichloroethane-d4

I
I
1

I

98%
101%
102%

88-110
86-1 1 5
76-114

Page 1 of 2
.4 DivisIon of Winlty Environmental Technologies. Inc. Psalms 82

Analysis performed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311.

TCLP Volatiles
SW-846-8260

COMPOUND 0-CODE RESULT DL
ABOVE
LIMIT

REGULATORY
LIMIT mg/I

Benzene 0018 .119 0.100 0.5
Carbon Tetrachloride 0019 ND 0.100 0.5
Chlorobenzene D021 .118 0.100 100
Chloroform D022 ND 0.100 6.0
1,4 Dichlorobenzene D027 ND 0.100 7.5
1,2 Dichloroethane 0028 ND 0.100 0.5
1,1 Dichloroethene 0029 ND 0.100 0.7

Methyl Ethyl Ketone D035 ND 0.100 200
Tetrachloroethene 0039 ND 0.100 0.7
Trichloroethene 0040 .101 0.100 0.5
Vinyl Chloride 0043 ND 0.100 0.2

DL- Detection Limit (mg/U ND - Not Detected
Result is above the Regulatory Limit.

Surrogate Results % Recoveries Acceptable Limits

—
/ Chemist

Trinity Environmental Laboratories
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lImtyENVIRONMENTAL LABORATORIES

61-1 45
76-1 27
71-120
75-130
76-125

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
DATE REPORTED
UNITS

62 East First Street
Mound Valley, KS 67354

Phone: 3161328-3222
FAX: 315/328-2033

03/30/94
04/04/9 4
04/06194
04/06/94
04/11/94
rngiL

10.01%
9.84%
10.0 1%
9.29%
9.59%

%ist
Trinity Environmental Laboratories

I

COMPANY
CUSTOMER ft
LAB ID
MATRIX
SAMPLE ID

TETRA-TECH-RGAFB
4423
13587
SCUD
01 44-9569-FV-DCI ARE DRAIN VALVE

Analysis performed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311.

TCLP Volatiles
SW-846-8260

Spike Results % Recoveries Acceptable Units
Spike Duplicate

% Difference

1 ,1-Dichloroethene 85%
Benzene 102%
Trichloroethene 91%
Chlorobenzene 94%
Toluene 96%

I
I
I
I
I
I
I
1

I
I
I
I
I
I
I
I
I

782A Division of Thinity Environmental Technologies, Inc.
Page 2 of 2



I. 110157

styEt1VIRONMEr4TAL. LABOPA1ORIES

tOMPANY
CUSTOMER It' LAB ID
MATRIX
SAMPLE ID

I
I
1

I
1

I
I
I

Nrtrobenzene-d5
2-Fluorobiphenyl
Phenol-dG

2-Fluorophenol
2,4,6-Tribromophenol
p-Terphenyl-d 14

DATE SAMPLED
DATE RECEiVED
DATE EXTRACTED
DATE ANALYZED
UNITS

62 East First Street
Mound Valley, KS 67354

Phone: 316(328-3222
FAX: 316/328-2033

3/30/94
04/04/9 4
04/07/9 4
04/07/94
mg/I

35-114
43-116
10-110
21-110
10-123
33-141

I
A Olvislon of Wlnlty Environmental Technologies. Inc

Page 1 of 2
Psalms '32

I
FOREST VIEW RECYCLING & DISPOSAL
4423
13587
SOLID
0144-9569-FV-DCI FIRE DRAIN VALVE

Analysis performed in accordance with US EPA Toxicity Characteristic Leaching Procedure Method 1311.

TCLP Serni-Volatiles
SW-846-8270

'

COMPOUND D-000E RESULT DL
ABOVE

LIMIT
REGULATORY

LIMIT mg/I

Cresols (total) 0023 ND
ND

.035 200
2,4 Dinitrotoluene 0030 .035 0.13
Hexachlorobenzene 0032 NO .035 0 13
Hexachlorobutadiene 0033 ND .035 0.50
Hexachjoroethane 0034 ND .035 3.00
Nitrobenzene 0036 ND .035 2.00

Pentachlorophenol 0037 ND .070 100
Pyridine 0038 ND .035 0.50
2,4,5-Trichlorophenol 0041 ND .035 400
2,4,6-Trichlorophenol 0042 ND 035 2.00

DI - Detection LImit 1mg/I-) ND Not Detected

Surrogate Results 54 Recoveries Acceptable L,n,its

I
1

I
I
I

62%
53%
4%
6%
64%
79%

S

• Low recovery due to matrix interference. Verified by Laboratory Control Sample.

Afl'-'
C(9/nist
l,thity Environmental Laboratories



nmityENVIRONMENTAL LABORA1ORIES

COMPANY
CUSTOMER #
LAB ID
MATRIX
SAMPLE ID

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

3/30/94
04104/94
04/07/94
04/07/9 4
mg/L

Analysis per-farmed in accordance with USEPA Toxicity Characteristic Leaching Procedure Method 1311.

TCLP Semi-Valatiles
SW-846-8270

Spike Duplicate

Spike Results 94 Recoveries Acceptable Limits 96 Difference

I
I

Phenol

2-Chlorophenol
1 ,4-Dichlarobenzene
N-Nitrosodipropylamine
1 ,2,4.-Trichlorobenzene
4-Chloro-3-Methylphenol
4-Nitrophenol
Acenapthene
2,4—Dinitrotoluene
Pentachl a rophenol

Pyrene

22%
57%
40%
81%
44%
42%
39%
58%
75%
119%
111%

12-110
27-123
36-97

41-116
39-98
23-97
1 0-80

46-1 18
24-96
9-103
26-1 27

41 .89%
16.65%
11.74%
7.41%
15.63%
10.67%
4.75%
11.64%
18.71%
15.00%
37.49%

A Division of ti nity Environmental Technologies. Inc
Page 2 of 2

I
I

liL at j1ki aIi11L mLMjLaIll 1 tat1L1S11is

62 East First Street
Mound Valley, KS 67354

Phone: 316/328-3222
FAX: 316/328-2033

I
I
1

I
FOREST VIEW RECyCLING & DISPOSAL
4423
13587
SO LID

0144-9569-FV-DCI FIRE DRAIN VALVE

I

I
I
I
1

I
I

Tn - Environmental Laboratories

Psalms '82
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I a
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fCirntyENVIRONMENTAL LABORATORIES

62 East First Street
Mound Valley, KS 67354

Phone: 316/328-3222
FAX: 316/328-2033

I
I CUSTOMER //

LAB ID
MATRIX

I
I
I
I
I
I
I
I
I
I
I

TETRA-TECH-RGAFB
4423
13587
SOLID
0144-9569-FV-DCI FIRE DRAIN VALVE

DATE SAMPLED
DATE RECEIVED
DATE REPORTED

03/30/94
04/04/9 4
04 /0 6/94

I
I

ChemIst
Trinity Environmental Laboratories

I
A Division of ThInIty Environmental TechnologIes. Inc.

Page 1 of 1
Psalms iS?

COMPANY

SAMPLE ID

Paint Filter liquids Test
sw-a46-9o95

. RESULT DATE ANALYZED

Free flawing liquids Negative 04106/94



TfmYtyENVIRONMENTAL LABORATORIES

not60
I

62 East First Street
Mound Valley, KS 67354

Phone: 316/328-3222
FAX: 316/328-2033

COMMNY
CUSTOMER #
MATRIX
SAMPLE ID
LAB ID

Open Cup Flashpoint
SW-846-lolO MOD

RESULT DATE ANALYZED

NO FLASH OBSERVED < 140 F 04/07/94

I
I

A Division of itinity Environmental Technologies. Inc.

I idi A4baI aaial

Page 1 of 1

Chemist

I
I
I
I
I
I
I
I
I
I
I

Psalms 78 2 1

I

TETRA-TECH-RGAFB
4423
SOLID
0144-9569-FV-DCI Fire Drain Valve
13587

DATE RECEIVED 04/04/94 I
I

Trinity Environmental Laboratories



State of Kansas

1
Joan Finney

Department of Health and Environment

I
Robed Harder, Secretary

April 29, 1994

'
Julie Westoff
Tera-Tech, Inc.
10 E. Cambridge Circle Drive.
Suite 130

1 Kansas City, Kansas 66103

Re: Industrial Solid Waste Disposal Authorization Number 94-616

Dear Ms. Westoff:

1 We have considered your request for disposal of approximately 5
cubic yards of soil contaminated with jet fuel (analysis Provided).

'
From spill clean-up, Richards — Gebaur AFE, Grandview, No.
Approval is given to dispose of this waste at the Forest View
landfill operating under Kansas Permit 469 provided the following

'
conditions are met:

1. Approval to deliver the waste must be obtained from the
landfill operator prior to transporting the waste to the

'
landfill. The final decision on whether to accept or reject
the waste rests with the landfill operator. Please contact
Kevin O'Brien, General Manager, telephone 913-287-2711 to

'
obtain approval. If the landfill operator refuses to accept
this waste you should contact us to determine alternate
disposal options.

2. The waste must be transported separately to the landfill and
be identified to the operator upon delivery.

'
3. Kansas Administrative Regulation 28—29—23(r) requires solid

waste disposal facilities to maintain a log of commercial or
industrial wastes received such as sludges, liquids, and

'
barreled waste. The log must indicate the source and quantity
of waste and the disposal location thereof. The industrial
waste authorization number should be used as identification
when entering the shipment into the log.

1

I
Telephone: (913) 296-160(

Fax Number (913) 296-159:

10161

of Environment, Bureau of Waste Management, Forbes Field BuUding 740, Topeka, Kansas 66620-0001



Julie Westoff
Page 2, Authorization Number 94—616
April 29, 1994

4. This approval is valid for disposal of only one shipment to
the landfill. If additional shipments are required you must
contact us to receive another disposal authorization.

If you have any questions, feel free to contact me. (913—296—1596)

Sincerely you:

snn
Thomas Gross, Chief
Solid Waste Section
Bureau of Waste Management

d/rek/sc

C John Mitchell
Kevin O'Brien
John Cotter
Trevor Urban
Northeast District — Richard Bronaugh

110162 1
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Leaking Underground Storage Tank Soil Cleanup Guidelines
for Undisturbed Soil

Site
Features

Score 15
if True

Score 10
if True

Score 5
if True

Score 0
if True

Groundwater
potable?

No
15

Unknown Poor Yes

Depth to
groundwater?

> lOOft
.

51-lOOft 25-SOft C 25ft
,

0

Natural
fractures
present?

None Unknown

10

Present Predominant

Man-made
vertical
conduits?

None
15

Unknown Present Predominant
.

Man-made
horizontal
conduits?

None
.

Unknown Present Predominant

-- 0

Coarse soil
or sand
present?

None
.

15

Unknown Present Predominant

Water wells
nearby?

> 1000 ft
away 15

501-1000 ft
away

100-500 ft
away

C 100 ft
away

Background
levels
present?

Above
action
levels

Unknown

10

Below
action
level'

Nondetectable

Subtotals ° 20 0—
Total Score = 80

Soil Cleanup (ppm)

Total Score 101-120 71-100 41-70 40 or less

BTEX = 2/10/50/50 1/5/10/10 -0.5/1/2/2 B+T+E+X C 2
TPH= 500 20Q 100 50

I
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I 110173

TO: Juli: Vesthoff, Pam McKee. Project Managers DATE: 30 March 1994

FROM: Arlen Saxton. Field Auditor [ JUt,, APPROVAL Cr 141K
TETRA TECH, INC.
348 Wesl Hospaaiiy Lane, Stole 300
San Bernardino, CA 92408-3215 SUBJECT: Field Audit of the Richards-Gebaur AFB Hydrant Line Activities
Telephone (909j 38T-1674
FAX 909) 889-1391

On March 24 and 25, 1994, a field QA audit was performed at the Richards-Gebaur AFB project.

OBSERVATIONS

1 Prior to field activities on both days, the HNU Photo Ionization Detector was calibrated to manufactures
specifications and according to the QAPP for the project. Sample labels and sampling materials were

I prepared for use.

March 24, 1993: The Layne Western drilling crew began to set-up at the Fire Valve area at

I approximately 0800. At 0830 drilling began using a 6-inch hollow stem auger fitted with a continuous
core sampler. Samples taken out at 0-5 feet depth, 5-10 feet depth and 10-15 foot depths. Auger refusal
at 14 feet for all 3 borings this day. At approximately 1530, the Layne Western crew began decon

l procedures and grouting boreholes.

March 25, 1993: Prior to drilling activities, the chain-link fence needed to be further removed to

I
accommodate the sampling activities. At 0810 drilling began, using a 4-inch auger. Samples taken at
3 feet, 5 feet and 8 feet. At approximately 0930, move off Fire Valve Line and set-up at gas line. At
1000 drilling resumed at gas line.

For the Drainage Pond project, the crew members will be the same and as such, it can be determined that
the same quality work will be performed during the Drainage Pond project.

1 CONCLUSIONS

Sample preparation, sampling technique, sample handling, record keeping and decon procedures followed

I the Richards-Gehaur AFB Work Plan, Sampling and Analysis Plan, Field Sampling Plan and Quality
Assurance Project Plan.

' Clearly, this qualified crew knew and adhered to the site plans. No discrepancies were noted. A job
very well done to Pam McKee, Julie Westhoff and crew.

I AWS.mlk
AWS-068

I cc: Brownlie, W Ph D , Tt SBO
Kassakhian, G. Ph.D., Tt SBO
Krohn, R., Kansas City

I Pacheco, S., Tt

I



FIELD ACTIVITIES
RECORD KEEPING AUDIT CHECKLIST

Site: Richards-Gebaur AFB Auditor: Arlen Saxton
I

Location of Record
Yes No Comments Record Keeping Requirement

I
EOUIPMENT CALIBRATION I
1. FID or PID pre calibrated?

post calibrated?
Standards used ___________________________

2. pH Meter pre calibrated? I
post calibrated?
Standards used I

3. Conductivity Meter

pre calibration check?
1post calibration check?

Standards used - — — -—

4. Turbidimeter standardization check?

5. CGI Meter pre calibration? 1
post calibration'2

Standards used

FIELD RECORDS

1. Name & Address of Field Contact on log

book cover.

2. Date of Entry

Layne Western Drilling
— eontractor

a) Log Book
b) FDS

c) Others:

I
I

T1••E• I1pnvIJ! WIVIl ii I'
I r r''i- —

I

110174 I

Contract: 9570 Date: 03/25/94

N/A

N/A

I
X PID

x

x

x

N/A

N/A

Specify Borehole Log

3. Names and affiliations of personnel on site.

I
AWS-068



Location of Record
Yes No Comments Record Keeping Requirement

I - 5. Weather conditions.

I -a- 6. Location of activity.

-a- 7. Observations of activities environment.

-a- 8. Identification of Sampling Device.

I -a- 9. Any field measurements taken.

I -a- 10. Sequence of sample collection.

I -a-

I
x

I -a-

11. Type of Sample Matrix.

12. Date and Time of sample collection.

_____________________ 13. Field sample I.D.#.

On C-O-C 14. Sample distribution.

I 15. Samplers name.

I 16. Sample type (replicate. QA/QC, etc.)

-a- N/A 17. For Groundwater:

_______________________ a) Were samples filtered?

I
I
I
I

b) Screen type & Size noted?

c) Preservatives used noted?

AWS-068

I
I

110175

________________________ 4. Description of Field Activities.

x



11O1'76 1

I
I
I
I
I
I
I
I
I
I
I

I
AWS-068

Iii WI• pi,
1

Yes No
Location of Record

Comments Record Keeping Requirement-

18. Each page in log book signed or initialled?

19. Are cçrrctions correctly lined out and
initialled /

20. If information is not in log book, It is

referenced to another data sheet?

PHOTOGRAPHS

N/A

X

.JL.

...2L

1. Roll and Frame number recorded.

2, Time and date recorded.

3. Photographer noted.

4. Location of photograph noted.

5. Subject of photograph noted.

6. Significant or relevant feawres noted.

7. Names of personnel in photograph, if
any.

Additional comments



ENVIRONMENTAL SOIL SAMPLING
SYSTEMS AUDIT CHECKLIST

PRESAMPLING OPERATIONS

I. SampLe type? (specify)

2. Qualified personnel?

3. Adequate facilities, equipment, and
supplies?

4. Decontamination performed according to
current procedure? (Soap, potable water,
Type II, reagent grade water, methanol,

5. Sampling locations properly specified?

6. Copy of task instructions or QAPP?
Revision II Final Draft - December
1993

7. Copy of daily sampling schedule?

SAMPLING OPERATIONS

I. Samples collected at proper
sampling locations?

2. Appropriate sample technique used
to obtain representative sample?

3. Appropriate techniques used to
ensure sample integrity and avoid
contamination?

4. At least 10% replicate/duplicate
samples collected?

5. Sufficient volume of sample
collected?

I
11017'?

1 Contract: 9570

Site: Richards-Gebaur AFB

Date: 25 March

Auditor: Arlen

1994

Saxton

Yes No Comments Operation

hexane.)

X Final Nov 1993

I
I X ______ Continuous Core Soil

I X _____ Decon Performed in
Accordance with RGAFB

1

I
I ____

I _
1

I _
I _
I
I
1

N/A

<F \ADMIN\I4AZ\F-iiiiS> 11/10193
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Yes No Comments Operation

X _________________________ 6. Suitable sample container used for
storage?

X ________________________ 7. Sample containers properly labeled?

I
I

8. OVA measurements taken and
recorded prior to sampling and
every 30 minutes during sampling?

X ______ Decon Performed in
Accordance with RGAFB
FS P

x ___________________

______ _____ N/A, Samoles Hand
Delivered to Lab

POST-SAMPLING OPERATIONS

1. Decontamination performed
according to current procedute?
(Soap, potable water, Type II,
reagent grade water, methanol,
hexane.)

2. Sampling date, time, and location
properly recorded in logbook?

3. Suitable sample shipping container
label used?

x 4. Chain-of-Custody form filled out?

_____ x

x
x

N/A 5. Chain-of-Custody seal affixed to sample
container?

6. Refrigerated sample storage?

7. Overall recordkeeping procedure
adequate?

I
I
I

Additional comments

<F \ADMIN\HAflF-IIIIS> 11110193

I
I
I
I
I
I
I

X PID._Hnu Used

I
I
I
I
I
I
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I OB Approval Number: 2050-0095
Approved for Use Througn: 1/92

SEPA Potential Hazardous
Waste Site
Preliminary Assessment Form

Iderzxmflcarion

stsz

Di.o Ba

1. General Site In formation
Richards—Gebaur AFB

Hunt .IRP Site 58009
Stna Address.

City Kansas City MO Z9,Cod&64147
Caxy Ca Csc Ccm

Jackson Dtzt.

LsLiwdc Louguoidc
Apptvxmszc Afta of Site sans. of Sne

0 ActiVe C NotSpatfied

0 940 33a 41 .1—-Q — —
Acres

2,200
In.ctnie CNA(OV.pnc c)

[2. Owner/Operator Inform at/on

Owucr U.S Air Force Opcnsor same as owner
Sins Address

15471 Hangar Road
Sbtt Address

City Kansas City City

Szszc Zw Cc4c Tejerocce
MO 64147 816) 348—2511

sale Zip CSc Tcinc
(

Typc at Owucnsp flow Initially inf4
Pnvscc C Cctinrv 0 Ciuz Cptast FenJ ?rcvrzxn

3Fc4cnl Agr C M.m.cctsJ 0 PA Ps1&t 0 inci&nssi

flint________ ONaSçccdiS OS/1asJPocrri Oflotspccis
C Ots,__________ 0 RCRAJCECLANaI&aS. 0 Other_________

[3. Site Evaluator In formation ii
N.c of EvsIuainr Agcv/OrpoizW Bitt PTasod

Tetra Tech
j__03

June 1994

SLItLAddTUU 10 E. Cambridge Circle Dr. carKansas City &scc KS

Nsc at EPA or Swe Agency Cctuct Stit Addztss
NA

City Suit TeIbe
)

4. Site Disposition (for EPA use only)

Emcrlaicv Rtsps.JRovuJ CERCLIS Rcccmendau Sctsnwe
Ajstiit Rccmcn0sUcc

— Yes
C Hitbcr Pnoruy St

Lower Pnonrv Si
CNn
Dste

CNTRAP
RCRA

O1&r________
D.i.e--__Hint (typcd

Pou.u

1

1

I
I
I
I
I
I
I
U

I
I
I
I
I
I
I



110181 1

1

I
_______ I

I
___

I
________ I

I
I

____________________________________ ____________
I

'I
_______

I
_______ I
_______ ___________________ I
_______

I
I
I

L I
1

iL

PA Potenthi Hazardous Waste Site CERCLIS Nber'"' Preliminary Asssment Form - Page 2 of 4

5. General Site Characteristics

PrtdizirnnL Lad thea Withrn I Mile of $le (chk all that app'y)
2lzthamuJ ?Agncultzrt ODOL
o Canocreasi 0 Mmmg 0 Other Federal Facility
o RcsidtaJ DOD

o forest/Fields 0 DOE 0 Other_____________

Site Seflm
OU,bt
t ibuzbsa
0 Rural

Years of Openac
BetmarnzYw 1951

Eadiag Ycar

0Uuowu

Type of Sac Opcraucxis (check all that pty).
.

Msnufacusrmg (must theck pabcaioqy) 0 ReSaI
o Linuber sad WaS Pzvthicu 0 Recyelrng
o tooqaajc ajcal, 0 limk/Salvage Yard
o PIasac sad/or Rubber Pndixts 0 Municipal LmdFdl
o Parnzs. Varoisbea 0 Other Landfill
0 Ladtssnal Orlagic tTh,q,r.Ii DOD

o Agnculmral flaaicals 0 DOE
Ce g pesticides, (cttlzzen) 0 DO!

o Miscellracasa O,azijcal Prothicts 0 Other Federal Facility_______________
Ce c.. ath,eszva. espltve.a. ink) 0 RCRA

o Pntnsjy Meals 0 Trntn.P..t Swine. or Disposal
C Meal Cazsn. Nslm. Ennvizc 0 Lane Quarsety Gcn5
o Meal Forpog. Sicmt 0 Small Qunty Genior
o Fibncsicd Szzucnsnl Meal PTVthictI C Sob(stle D
o Elccnic Equipment 0 Msnsicq'al
o Other Msnutacnu 0 lnthaneial

C Mmrng C Conve,ter
o Meals 0 Pruecnve FdeC

o Coal C Nas- or Laze Filer

QOilsadOsa OfloeSpeetfied
o N-masllsc Mw.la 0 O________________________

Waste Oerated
liousne
0 Offage
0 Otsite sad Off,ite

!

Waste Douuat Authonied By
C hest Owner
0 FOIW Owuct
0 Prest & PC,,er owner

Uuatond
0 Unknown

Waste AceasWle to the Public
0 yea

No

Distance to Nearest Dwdilrng,
sebool, or wostplace'

25 F

6. Waste Characteristics In formation

Sasrec Type Saute Wane Quantity
(check all that appty) (include ts)

Landfill —
0Suthcclrnparndmt —
ODns —
o Tanks sad Nem-Drasa Casn —

Cbem_tal Wane Pile —
o Scrap Meal or Jisik Pt —
0 Tailing' Pile —
0 Trash Pile ( P) —
2LandTrtat —
O C"-" Otaasd Wsiet Pbc

(tm,douficd sante) —
C Cccnrnw' Surface Waler/Sedocnt

(unidausfied sauce) —
Ccntnensted Sod

Cothct________ —
C No Sauces

a c = Coo_antal, W = Waneatr V Vobe. A — Area

General Type. of Waste (cha all that appky)

0 MetaL, 0 Pea.des/flettic,des
Otyanaca 0 Acids/Bases

Olaoqsas DOily Wane
Osolvanis OMtmscq'al Waste

o o 4m Waste
Q Laborsioryf}io.pnsl Waste 0 Exp!arvc
0 Rsd,cuvc Waste 0 other_______
Q CaasixtiooJDni.obuai

Wane

Pbyncal State of Wane as Deposited (check all thai

wplY)
sois 0 SlUdge 0 Powder

o LMVM o o



-EPA
7. Ground

Is Otuad Water UI hr
Wucz With. 4 Mile.

C Ye.

Drokm Water Wells
4 Miles tcbi all thai

o Mscspai
o Pnvve

ncx,e

Is There • Suspected Release La OtVimd
Wiser

Yea

o No

Have Prmwy Tsstct Dnnkesg iltr
Wells fleas Ida sifted

o Yes

No
It Yes. Enter PTtSIy unit Populflicn

_______Pecple

Nearest Designated Wclflsead PrezectacatL
o Underlies Sate

o >0-4 Miles
S Nete Withm 4 Miles

110182

Potmtiaj Hazardous Waste Sate
PS.thiinaz-v tssesa,I Form - Pate 3 of 4

Water Pathway ________ —

CERCLIS Nisnbcr

Type o(
Withm

appty)

List Seccdaiy Tn1ex ppusncn Served by Otunsd Wiser
Wathdnwaa From.

None

> 4 . ½ Mile ______________

>½. I Mile _______________

>1.2 Miles _______________

>2 . 3 ),LiJe _______________

>3.4 Miles ______________

Tal Withm 4 MilesDepth so Shsllo.est Aa2usfcr

20O Feet

t Terrsm/Aqusfcr Present
DYesNo

I
I
I
I
I
I
I
I
I
I
I
1

I
I
I
I
I
I
I

8. Surface Water Pathway

Type of Surface Waxer Dnmszsg Sat d IS Miles Dowtsutsm (cdat *11
thai appty)

QCSlrems OCRiver DCP4 Like
Olisy DOcem, Doter______

Sboctnt Oveni*nd Duisnee Fr Any Sante cc Sudscc Waler

Fees

0.5
Is That a Suspected Release to Surface Waltz-

o Yes
DNo

Sue as Located

DAnntasJ-IQyrFtoodplsm
0 >I0)r. tOyrFIocdpIsm
0 >ICCyr.SO)yrFloodplsn

XX > 5CC ye Floodplsm

Drmk Waler Irnues Located Aktg the Surface Wiser Msgrthcn P*A
Yes

CHo

Have Pnmsy Taqet Drmkng Water Intakes fleas Idain&d.
Yes

CNo

If Yes Enter Pepulsbas aerved by Prsmay Tsza Intakes

People

List All Sceda,y Tar1ct Drmkmg Wiser Iaiskra
Name Water Body flow Cc(s) Populsuco Served

NA

Tow withse 15 Miles

Ftsbcncs Located Alasg the Surface Water Msgnncm Path
— Yes

Have Preissrv Tsx1ei Ftshcncs fleas Idosafaed
O Yes
C No

List All Seccodary Tines Fes&nes
Waler BeiviFi,brn Name Flow (cfl

NA
.
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E' Potential Hazardous Waste Site CERCLlSNumbct,b
Preliminary Asssinent Form - Page 4 of 4

8. Surface Water Pathway (continued)

Wet1s4i Lasted Alaig the Surfiec Water Mignuai Pith
0Th
No

Have Pnmsj, T&r1cz WeZla4s Seas Ideculicd

ZNo NA

Liii Sectridary Ta.rtct Wetiseda
Water flody Flow sd,) Fraitatc Mdci

Other Sciacove Envutcmcrtts Lwsed AJCOZ the Swce Water Mir.txo P.t
EyesNo

Have Primary Tarree Sstovc Eavtraiu B Idtsfied
.JTh NADNa

Lut Scecxsdary Target Sensitive Envtnncnir
Waite Body Flooj (eta) Santuve Environment Type

9. Soil Exposure Pathway -

Are Poopte Occupymg Residence, or
Aoadtoc &bcol or Daycart at or Within 203
Feet ot Areas of Known or Suspected -
Cattanmsisen:yNo
It Ye,, Enter Total Resident Pcçstsuoo

Number of Worter, Owite
0 Plate

I - 103

0 lOS - l.
0>I.X3

Have Tentstxdl Sensauve Enviratmetu Seen Identdicd -
or Within 203 Feet of Areas of Known or Siispecte4
Caitsmziauai:

C Yes

X%No

It Yea, Last Ejeb Tcrrcslnal Sensitive Envtratmeni.

-

[ 70. Air Pathway
Is There a Suspected Release to Air

No
Enter Total Puptaisticci at or Within

NA
Otstte

O-',&Mile

> 'i - Vi Male

> '- Mile
>1 Maes

>2 -) Males

>3.4Male,

Total Within 4 Males

WnSanda Located Within 4 Miles or the

•..Th NAC No

Other Sensitive Envtra,menta Lecaird Within 4 Mile, of the Site
-

A
No

List All Sensitive Envu.enu Withi Vi Male o( the Site
Ditiance S,iirvc Environment Tv,c)'/e\Ssnds Arcs acre,)

ommie

C - 'A Mile

3 A- Vi Male

NA = Not Applicable

I

I
I
I

I
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I 03/20/02 12;52 t5230183 E.S.J. ______ _____ ______ t0Of4< __ _ __ __

11tpiFs

I

I fle.ar Mr..

KANSAS CITY TES1iNC LABORATORY
1669 JEFFERSON AC. $16442-735C

KANSAS CITY, MISSOURI 64108

5c9// l4ijfl

Oie soil tampe was delivered to Kansas City Testing Taboratory on 3-17-92. The sample was

I artalyzed under KCTI1 Thb No. 8212-92-2026; C2874. The analysis results are derailed below.

kkhard Otbaur Afl ( 24,87O

T?R results axe in mg/Kg or parts pe! million. Detection limIt 5 pp

Open Cup Flash Point by ASTM D92—8S

Sample Thsh Potn.t F

Richard Cebaur API > 200

I
-. CHEMICAL DIVISiON

I
March 20, 1992

I Paul Wrabec
tnvlronmentzl SpecIalist Inc.

I 3001 E. 83rd Street
Ktnsas City, Missouri 64130

h,/i c4_

FlEX by EPA Method 8020

I
Sample Bcnzene Tolnene Ethylbenzene Total Xylenes

I / Richard Cebaur ATh c 10 2900 4000 28000

u
( BTEX results arc In ugfKg or parts per billion. Dtect3on limft 10 ppb.

TflX by EPA ?!ethod 418.1 w3th MO-DNt Modification

I &mple TPW(mg/Rg) 3 i?A
I ) ave"- - r
I
I
I
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TETRA TECH, INC.' 10 East Cambridge Circle Drive

Suite 130
Kansas Cicy, KS 66103
Telephone (913) 621-6041

I
1

27 August 1993

Captain J. Bradley Beck

I Department of the Air Force
Air Force Center for Environmental ExcellenceIESB
8001 Inner Circle Drive, Suite 2

I
Brooks Air Force Base, TX 78235-5328

Subject: Clarifications to the Statement of Work

I
Preliminary Assessment/Site Investigation of Site 55009 and
Assessment of Drainage Pond Richards-Gebaur Air Force Base
Contract F33615-90-D4006, Delivery Order 0008

I
Tetra Tech, Inc. No. TC 9569

Dear Captain Beck:

This letter discusses the adjustments to our project approach that Tetra Tech has implemented per your
request and those that are based on Tetra Tech's professional judgement. These changes reflect clarifications
to the requirements listed in the Statement of Work (SOW) for the Preliminary Assessment/Site Investigation

of IRP Site SSOO9 and the Assessment of the Drainage Pond at Richards-Gebaur Air Force Base
(AFB) in south Kansas City, MO. Listed below are the Sections from the SOW that required some form of
modification.

Section 1.3 - Project Deliverables

I The SOW states 'deliver the following documents (Engineering Network Analyses, Work Plan, Letter Report,
Technical Report, No Further Action Decision Document, Analytical Data ITIR, and Project Definition ITIR)

I in compliance with the requirements of item VI, the formats required in sections 1 and 4 of the Handbook,
and the specifications noted below." Exceptions to the Handbook-To Support the Installation Restoration

I
Program (IRP Statements of Work requirements are as follows.

The Outlines for the PA/SI of IRP Site SSOO9 and the Assessment of the Drainage Pond originally submitted
to the USAF by Tetra Tech on 15 July 93 followed those provided in the Handbook for the Work Plan,
Sampling and Analyses Plan, and Health and Safety Plan for each site. The only exception was the Work
Plans contained tasks for a PA/SI and a RCRA Facility Assessment (RFA) instead of the RIIFS tasks shown

i
in the Handbook.

I
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Captain J. Bradley Beck
Clarifications to the Statement of Work
Contract F33615-90-D-4006, Delivery Order 0008 127 August 1993
Page Three

Soils for volatile organic constituents will be collected in glass jars instead of the brass rings, or equivalent,
described in the Handbook. The proposed soil sampling program calls for 3-in diameter continuous samplers
(5.0 ft length) for the collection of soil samples. These samplers are not conducive to using brass rings. The

proposed field screening program involves first logging the sample, taking an OVA reading, dividing portions
of the sample core and placing it into containers, and then conducting a head space analyses. The use of brass

rings would interfere with the proposed sampling program by not allowing proper logging and sample
collection procedures to obtain representative samples. Brass rings are normally used to prevent the potential
loss of volatiles during sample collection but do not allow for the collection of samples from the same
interval for multiple analyses. The proposed method will reduce the loss of volatiles by minimally disturbing
the soil sample and still allow for multiple sample analyses. I
Other Items

Of additional importance are those sections provided in the Handbook for site investigations that will not be
implemented by Tetra Tech as they are not stated in the SOW. While this list could be lengthy, the most
important section at this time is the one concerning data management. The Handbook states that a data
management plan be established to meet the deliverable requirements of the Installation Restoration Program
Information Management System (IRPIMS). However, there is no reference to this system in the SOW;
therefore, Tetra Tech will not be utilizing such a plan. We have been advised by you that the IRPIMS was
intentionally left out of the SOW to reduce costs and in consideration of the Base closure status, IRPIMS
would be of limited value. Instead, the data will be submitted in the format of an Analytical Data 1TIR, as
stated in the SOW.

Please contact me should you have any questions or comments concerning these issues. We felt it was
important to document these clarifications to help assure a smooth transition from you to Ms. Butcher.

Sincerely, I
i

Russell B. Krohn
Associate Director I
cc: B. Brownlie

L.Hoyt
1

I
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I
I TECHNICAL DOCUMENT TO SUPPORT NO FURTHER ACTION

I DECLARATION

I
SITE NAME AND LOCATION

The Fire Valve Area, Installation Restoration Program (IRP) Site 55009, is located in the central

I
portion of Richards-Gebaur AFB, Missouri. Richards-Gebaur AFB is a former Air Force Reserve
Base located in west-central Missouri, approximately 18 miles south of downtown Kansas City
and three miles from the Kansas State line. The Base is bounded by the City of Belton on the east

I and south, and is surrounded by Kansas City to the north and west. The Fire Valve Area is
located at the edge of the Civil Engineering Complex, directly behind (southwest side) Building
605.

I STATEMENT OF BASIS

I The No Further Response Action Planned (NFRAP) decision for soils at the Fire Valve Area is
based on the results of the Preliminary Assessment/Site Inspection (PA/SI) of the Fire Valve Area
completed between 1993 and 1995. The PA/SI included a literature search to obtain background

I information; field investigations to determine whether contamination remained in the Fire Valve
Area and the source of that contamination; development of a conceptual site model; and

I
completing a qualitative risk assessment to estimate the potential risk posed by the site to public
health and the environment.

I
DESCRIPTION OF SELECTED REMEDY

The conceptual site model and qualitative risk assessment identified current and potential

I exposures, and evaluated potential risk associated with the Fire Valve Area. The only potential
receptors identified through the qualitative risk assessment were utility workers conducting
maintenance along the water line, however, their risk is considered minimal as the major

I contaminant identified above levels of concern was total petroleum hydrocarbons (TPH). Only
one soil sample collected from a depth of 4.5 feet exceeded the regulatory cleanup level of 200
ppm TPH. In addition, maintenance on the line would be intermittent, occurring on an as-needed

I basis.

Therefore, based on the current conditions at the Fire Valve Area, no significant risk or threat to

1 public health or the environment exists with respect to the soils The selected remedy for the soils
in the Fire Valve Area is a no further action under the Comprehensive Environmental Response,

I Compensation, and Liability Act (CERCLA), as amended. However, the groundwater system
underlying the Fire Valve Area requires further study and is not included in this NFRAP decision.

I DECLARATION

The NFRAP decision represents the selected action for the Fire Valve Area site and has been

I developed in accordance with CERCLA, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, and the National Contingency Plan (NCP). The selected

I Fire Valve Area
29 September 1995 Page ii No Further Action Decision Document
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remedy of no further action with respect to soils is consided protective of human health and the
environment, attains federal and state requirements that are applicable or relevant and appropriate,
and is cost-effective. The statutory preference for further treatment is not satisfied because further Itreatment was not found to be necessary for soils. Contaminant levels in the soils at the site have
been determined to present no significant threat to human health or the environment; thus, no
treatment is necessary.

____________ Date: (9qC I
I
I
I
I
I
I
I
I
I
I
I
I
I

Fire Valve Area
29 September 1995 Page in No Further Action Decision Document
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I
I

1.0 INTRODUCTION

This Decision Document (DD) supports the no action alternative for IRP Site 55009-Fire Valve

I
Area, at Richards-Gebaur Air Force Base (AFB), Missouri. Richards-Gebaur AFB is a former
Air Force Reserve Base located in west-central Missouri, approximately 18 miles south of
downtown Kansas City and three miles from the Kansas state line (Figure 1.0). The Fire Valve

I Area, Site SSOO9, is located at the edge of the Civil Engineering Complex, directly behind
(southwest side) Building 605 (Figure 2.0).

I The purpose of the DD is to summarize the existing data for the site and to describe the Air
Force's rational for selecting the no further action alternative with respect to soils in the Fire

I
Valve Area. The objectives of the DD for the Fire Valve Area are:

1. To briefly describe the location, history, and environmental setting of the Fire

I
Valve Area at Richards-Gebaur AFB;

2. To describe the current status of the site based on Tetra Tech's Preliminary

I
Assessment/Site Inspection conducted in 1994; and

3. To assess the risk to human health and the environment.

I Data resulting from the Preliminary Assessment/Site Inspection (PA/SI) by Tetra Tech, Inc.
(1995) were used to derive and support the no action alternative for soils at the Fire Valve Area.

I Data are included in the PA/SI report (Tetra Tech, 1995) describing the investigation and results.

2.0 COMMUNITY PARTICIPATION

There has been no community involvement in the Preliminary Assessment/Site Inspection of the

I
Fire Valve Area at Richard-Gebaur AFB, MO.

3.0 SITE DESCRIPTION

The Fire Valve Area, Site S5009, is located at the edge of the Civil Engineering Complex,
directly behind (southwest side) Building 605 (Figure 2.0). During excavation by an Air Force

I
contractor in March 1992 to repair an underground water main valve, petroleum product was
discovered. Approximately 10 cubic yards of soil were removed and the excavation was
backfilled with clean fill without adequate documentation to confirm clean. The excavated soils

I were tested and contaminant levels exceeded the State of Missouri's cleanup levels for ben-
zene/toluene/ethyl benzene/xylene (BTEX) and total petroleum hydrocarbons (TPH). The source
of the petroleum contamination and the possibility that contaminated soils remained in the Fire

I Valve Area surrounding the original excavation were investigated as part of the PA/SI

I
I flre Valve Area

29 September 1995 Page 1 No Further Action Decision Document
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Figure 1.0
Richards-Gebaur Air Force Base, Missouri

Page 2
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3.1 Topography and Climatology

Topography I
The topography of Richards-Gebaur AFB is gently rolling with an average elevation of
approximately 1,000 feet above mean sea level. The regional terrain is characterized by a nearly
level plain that has been incised by tributaries of the Missouri River, resulting in rolling hills with
relative relief ranging from 50 feet to 150 feet. The Base is situated on the south-central portion
of a broad plateau known as the Blue Ridge, with the Blue River to the west and the Little Blue
River to the east. The Blue River basin and the Little Blue River basin provide drainage for the
area. Both rivers flow to the northeast into the Missouri River, located approximately 20 miles
north of the Base. Within this drainage basin, Base storm water flow is generally toward Scope ICreek, which flows from south to northeast through the Base.

Climate IThe following climate information was also obtained from the Soil Survey of Jackson County
(SCS, 1984). The consistent pattern of climate in Jackson County, MO and for Richards-Gebaur
AFB is one of cold winters and long, hot summers. Heavy rains occur mainly in spring and early
summer. In winter, the average temperature is 33 degrees F, and the daily minnum average
temperature is 24 degrees. In summer, the average temperature is 78 degrees F., and the average
daily maximum temperature is 88 degrees F. The total annual precipitation is 35.75 inches, of
which 70 percent falls in April through October. Peak precipitation occurs in the spring and fall,
whereas summer rainfall events are intermittent. The average seasonal snowfall is 22 inches. The
average relative humidity in mid-afternoon is about 60 percent; humidity is higher at night, and
the average at dawn is about 80 percent. Prevailing winds are from the south.

3.2 Geology/Hydrogeology

Geology IRichards-Gebaur AFB is located within the Osage Plains region of the Central Lowland
physiographic province. The region is characterized by low relief, wide, maturely dissected
uplands, and relatively steep valley slopes. Within Jackson and Cass counties, sedimentary rocks
of Pennsylvanian age (Kansas City Group) comprise the uppermost geologic units and reach a
thickness of about 500 to 900 feet. In general, the rock strata dip toward the northwest at about
10 feet per mile. The regional dip may be modified locally by low anticlines, synclines, and
domes. Richards-Gebaur AFB is located on the King anticline, a structural rise favorable for oil
and gas production and the oldest gas producing area in Cass County; however, gas production
ended in 1938 (CH2M Hill, 1983).

The geology of the Base is characterized by very thin bess deposits over residual soils derived
from the in-place weathering of the underlying limestones and shales. Rock outcrops are found
along Scope Creek. Exposed rocks include the Wyandotte Formation (Argentine Limestone
Member), Lane Formation, the lola Formation (Raytown Limestone Member), and the Chanute IFormation.

The Argentine Limestone Member of the Wyandotte Formation is the predominant rock unit and
caps most of the upland areas. The unit consists of a highly weathered limestone that reaches a

Fire Valve Area I
29 September 1995 Page 4 No Further Action Deciston Document
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I maximum thickness of about 50 feet. Weathering has produced enlarged, clay-filled, vertical joints
and layers of soft clay along horizontal bedding planes. Groundwater moves through these joints
and planes where conditions permit. The Lane Formation underlies the Wyandotte Formation and
is described as a grey micaceous shale of generally low permeability with several feet of cross-
bedded sandstone near the top of the Formation. The thickness of the Lane Formation ranges

I
from 20 to 60 feet and outcrops on the Base range from 35 to 45 feet. The Raytown Limestone
Member of the lola Formation is a thin limestone unit about 10 feet thick that outcrops along the
banks of Scope Creek. The Chanute Formation, comprised primarily of shale with interbedded

I
limestone stringers, underlies the Raytown Limestone Member. The Chanute Formation is not
exposed at the Base but is covered by alluvial soils along Scope Creek. Rock units underlying
these formations consist of sedimentary rocks overlying a Precambrian basement rock of granite
at depths greater than 2,500 feet (Gentile, 1984 and CH2M Hill, 1983).

The bedrock underlying the Fire Valve Area was not cored during the PA/SI; drilling advanced

I to bedrock/auger refusal at a depth of 14 feet below ground surface with weathered limestone
fragments recovered in the sampler at 14 feet below ground surface. The soil borings for the
PA/SI (B1 through B4) describe a greenish-gray clay grading to a tan clay at approximately S to
10 feet. The tan clay from 10 to 14 feet below ground surface was described as having a platy
weathered bedrock texture with limestone fragments at its base. The Fire Valve Area appears to

I
be underlain by the Raytown Limestone Member.

Hydrogeology

I
Regionally, Richards-Gebaur AFB is located within the Usage-Salt Plains groundwater area of the
Central Nonglaciated Plains groundwater region. The Usage-Salt Plains area is characterized by
Pennsylvanian and Mississippian sandstone and limestone aquifers that yield water from shallow

I wells at low rates; wells deeper than 400 feet yield non-potable, mineralized water. Total
dissolved solids exceed 1,000 ppm in aquifers capable of yielding adequate water volumes to
municipalities or industries. In southwest Jackson County and northwest Cass County, the total

I dissolved solids may exceed 40,000 ppm.

The shallow groundwater aquifers present in the uppermost limestone formations of Pennsylvanian
age have been used in some areas of Jackson and Cass Counties for domestic use, but yields are
very low [ito 3 gallons per minute (gpm)], quantities are seasonal, and the water quality is highly
mineralized (CH2M Hill, 1983). There are no water supply wells at Richards-Gebaur AFB.

I Recharge occurs in outcrop areas and by percolation through overlying strata where joints,
fractures, or faults are present Release of groundwater in storage from the shales is slow,

I limiting the usefulness of the limestones as water supply aquifers. Groundwater discharge from
the shallow limestones and shales occurs in outcrop areas along the Missouri River and its
tributaries, including Scope Creek

I The depth to groundwater across the Base is generally shallow (several feet to approximately 30
feet) and varies over short distances. A seasonal variation in groundwater elevation is observed

I (seasonal high depth to water of approximately two to four feet below ground surface), as well
as a variation with the topography, with groundwater being deeper in areas of higher topography.
The general direction of groundwater flow across the Base in the shallow limestone and shale units

I is towards Scope Creek The major discharge area available to the upper limestones and shales
is Scope Creek through seeps and possibly springs along upland drainages.

I Fire Valve Area
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3.3 Soils i
According to the Soil Survey of Jackson County (SCS, 1984), the soils at the Fire Valve Area
belong to the Macksburg-Urban series, which is defined as being gently sloping, poorly drained
silt and silt clay barns, typically 2 to 15 feet thick, covered in places by urban features.
Permeability is moderate and surface runoff is medium. Organic matter content is moderate:

The soils in the immediate area of the Fire Valve Area were dark, mottled, greenish-grey to
greenish-brown, dense, plastic clays overlying a mottled tan to tannish-grey, dense, plastic clay
at a depth of approximately 10 feet. The base of the tan clay contained up to one-inch fragments Iof angular to subangular chert and limestone, with auger refusal at 14 feet. The soils to the
northwest of the intersection of Corkill and Westover roads are comprised of reddish-brown to
dark brown clay overlying the tan clay at a depth of approximately five feet. To the southeast of
the Fire Valve Area, the tan clay was encountered just beneath the surface soil and gravel.

4.0 CHARACTEIUZATION OF THE SITE 1
During the PA/SI, soil borings were drilled and sampled to further characterize the site geolo-
gy/hydrogeology and determine the presence of contamination in the Fire Valve Area. A total
of four soil borings were drilled and continuously sampled to a depth of approximately 14 feet,
where auger refusal due to bedrock was encountered; these borings were located adjacent to the
original excavation at the Fire Valve Area. As contamination was only observed in one of the
four soil borings (FVB-3), which was located adjacent to the water line and to the northwest of
the Fire Valve Area, field screening borings (a total of 18) were then drilled and sampled to
determine if the source of contamination was outside the Fire Valve Area.

Drilling continued to the northwest along the gas line to Building 942, and along the water line I
to just north of the drainage ditch. A total of 15 field screening borings were drilled along the
gas and water conduits towards the abandoned Petroleum, Oil, and Lubricant (POL) line to
determine if the line was a source; however, contamination was not detected or observed beyond
the water line adjacent to Building 605. Three additional field screening borings (FSB-16 through
18) were then drilled to the southeast of the Fire Valve Area to determine the extent of the
contamination observed in the water line trench. Hydrocarbon contamination was observed in
boring FSB-17; however, contamination was not detected in FSB-18, which was located
approximately 200 feet from the Fire Valve Area. Based on the distance of FSB-18 from the Fire
Valve Area and its location with respect to Building 605 (south of the Building's corner), the
extent of contamination appeared to be defined along the water line. The boring locations and
TPH levels are shown on Figure 3.0. 1
Based on the analytical results of the PA/SI, the major contaminants for the Fire Valve Area are
the TPH extractable compounds. Contaminant concentrations are shown on Tables 1 and 2. The
TPH extractables generally indicate fuel contamination, such as diesel or kerosene. TPH
purgeables are usually indicative of gasoline components and were not detected in any of the
samples analyzed. The contamination does not appear to be continuous within the water line
trench, as samples collected from FSB-2 and FVB-4 did not detect hydrocarbon contamination
during field efforts or laboratory analyses; this may indicate more than one spill event. TPH
extractables were detected in sample intervals ranging from 3 to 5 feet and 7 to 8 feet below
ground surface but not below 10 feet, as observed in FVB-3.

Fire Valve Area
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5.0 MIGRATION PATHWAYS

Potential migration of contaminants detected in the Fire Valve Area is discussed in this section 1of the report. The potential for receptor exposure to contaminants is described in terms of the
properties of the detected contaminants and the four environmental media by which contaminants
migrate: soil, groundwater, air, and surface water. I
5.1 Soil Exposure Pathways

The PA evaluation of the soil exposure pathway considers the likelihood of exposure and targets.
Targets are based on populations located on or within 200 feet of the site, and those populations
within the surrounding area coming into contact with site contamination. For the Fire Valve
Area, contaminated soil was observed at depths ranging from three to eight feet below ground
surface. At this time, it appears that the only group of receptors likely to contact subsurface soils
in this area are the utility maintenance workers. Maintenance to the water line therefore may
result in contaminant exposure via:

• Incidental soil ingestion, and

• Dermal contact with soil. I
These contaminant exposure pathways may, therefore, be complete. The typical Base worker,
however, is not likely to contact subsurface soils near the Fire Valve Area. Soil exposure
pathways are considered incomplete for these workers.

5.2 Groundwater Exposure Pathways I
As described above, low levels of several organic compounds have been detected in the soil in the
Fire Valve Area. Groundwater contamination has not been investigated. However, there are
several factors that suggest contaminants in soil may impact groundwater.

• All of the detected soil contaminants (e.g., xylenes) are relatively soluble in water, and
rain infiltration/percolation through the soils could transport contaminants through the
unsaturated zone to the shallow aquifer. I

• The groundwater underlying the Fire Valve Area is relatively shallow, varying from 3 feet
to 30 feet below ground surface. I

• Contamination has been found at depths similar to the upper bounds of the saturated zone;
contamination may actually be within the aquifer during certain times of the year (e.g.,
spring and fall).

• Volatile compounds may migrate relatively rapidly in groundwater. Soils at the site may
retard transport because of the high clay content and moderate organic content, although
contaminants that reach the shallow fractured limestones may move more rapidly. I

Fire Valve Area I
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The extent of groundwater contamination may be limited, though, because of the localized nature
of the compounds detected in soils (i.e., there appears to be a relatively small mass of

I contaminants available for release from soils).

I According to the guidance, the depth to the aquifer can be used as an indicator of the likelihood
of a release to groundwater. The definition of depth to aquifer is the vertical distance between
the deepest point at which hazardous substances are suspected and the top of the shallowest aquifer

I that supplies drinking water. Therefore, while a release to the groundwater system underlying
the Fire Valve Area is possible, the depth to the shallowest aquifer supplying drinking water

I
within a four-mile radius becomes the limiting factor.

Well search information was obtained for a four-mile radius from the Base from a previous site
investigation (O'Brien and Gere, October 1991). Wells identified in the search were not active
with the exception of one well, which was found to be used as a source of water for irrigation
purposes. The well is located approximately 2 miles south of the Fire Valve Area; however, as

I
the well is located across a drainage divide located approximately 1.5 miles south of the Fire
Valve Area it is unlikely to be affected by the site. The groundwater south of this divide should
follow surface drainage and topography, and flow southward to the Osage River.

The other wells within the area were most likely abandoned due to the easy availability of superior
quality water from the municipal water districts. The various municipalities in the area, as well' as the Base, obtain water from Kansas City, MO by a series of pipelines. Kansas City obtains
water from the Missouri River, which is located approximately 21 miles north of the site. Prior
to conversion to municipal water, private wells drew mineralized water from Pennsylvanian

I shales, fractured limestones, and lenticular sandstones within the shales. Well yields were
reported to range from ito 20 gallons per minute (gpm).

The shallow groundwater in the Fire Valve Area should generally follow the topography, and flow
eastward to Scope Creek. In the Scope Creek drainage, the groundwater may follow the creek
flow direction to the northeast. The regional flow direction is not known in the underlying

I Pennsylvanian age, Kansas City Group bedrock.

' Altogether the above factors indicate that contaminants released at the Fire Valve Area could
contribute to a complete (potentially limited) exposure pathway, if the groundwater is used as a
drinking water source. In other words, contaminated groundwater can only pose a potential health

I hazard if it is used for potable purposes such as ingestion (drinking water). Receptors must be
exposed to any contaminants in the groundwater in order for there to be a complete exposure
pathway and for there to be risks associated with groundwater contamination.

Under current conditions, groundwater is not used on the Base. Instead, the Base currently
receives drinking water from Kansas City by several pipelines. Kansas City, in turn, obtains

I water from the Missouri River. Since this PA/SI found only one shallow well (used for irrigation
purposes) within four miles of the Base, it does not seem likely that there are any complete
exposure pathways associated with groundwater, even if it has been impacted by site

I contaminants.

1 Fire Valve Area
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5.3 Air Exposure Pathways
I

Chemicals in soil can migrate to the atmosphere through volatilization or suspension of soil 3
particles. Chemicals that may be involved in both of these processes have been detected in soil
and soil gas samples at the Fire Valve Area. The presence of a receptor who might inhale the
resulting airborne compounds would complete the soil-to-air-to-human exposure pathway.

Chemicals that sorb to soil particles can be released into the atmosphere through wind entrainment
or by mechanical disturbance. Of the contaminants detected at the Fire Valve Area, the
polynuclear aromatic hydrocarbons (PAHs) tend to sorb to soils and could potentially be released
into the atmosphere. Wind, however, does not represent a method of contaminant transport at the 3Fire Valve Area because PAils have been detected at depths greater than two feet below ground
surface and would not be subjected to wind erosion. On the other hand, utility line maintenance
workers may cause the release of dusts during excavation or other soil handling activities. IInhalation of airborne dusts may therefore represent another complete exposure pathway for these
workers. It should be noted, though, that PAHs were detected in only one soil boring and may
represent a minor source of contaminants potentially released at the site. I
At least two volatile compounds typically associated with fuels were detected in soils at the Fire
Valve Area: ethylbenzene and xylenes. Volatile compounds may be emitted from soils as airborne
vapors. Considering that the volatile compounds were found at relatively low levels and any
vapors released at the soil surface will probably be rapidly diluted in the atmosphere, it appears
that vapor releases may represent a potentially complete, but inconsequential exposure pathway.
Once again, though, the utility line maintenance worker may be exposed to somewhat higher
vapor levels because of subsurface excavation activities. The relatively low levels of volatile
compounds detected in subsurface soils suggest that this exposure pathway may be minor or
essentially incomplete.

5.4 Surface Water Exposure Pathways

Whenever chemicals of potential concern are detected in site soils, the potential exists for surface I
water to be impacted by surface runoff. Surface drainage from the Fire Valve Area flows from
the asphalt southwestward to a grassy, drainage swale running along the northeast side of Corkill
Road. During rainfall events, runoff from the swale flows into the 18-inch, corrugated metal
storm sewer and to Scope Creek approximately 700 feet southeast of the site. Scope Creek is an
intermittent stream that flows to the northeast and becomes perennial in the northeast part of the
Base. Scope Creek merges with several other intermittent streams to form the headwaters of the
Little Blue River approximately two miles from the site. Drainage patterns on the Base consist
of a combination of open channels and closed drainage systems. The closed systems include pipes
ranging in diameter from 18 inches to 66 inches. All Base stormwater drains into Scope Creek.

The Little Blue River is also intermittent until it merges with Oil Creek, approximately 2.5miles
downstream from the site. The Little Blue River has been dammed approximately seven miles
from the site to form Longview Lake From the headwaters in Section 36, Township 47 North,
Range 33 West to Longview Lake, the Little Blue River is a Missouri Class C stream and is
designated for use as livestock and wildlife watering, and for protection of warm water aquatic

Fre Valve Area I
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life and human health from fish consumption. A Class C stream is one which "may cease flow

I
in dry periods but maintains permanent pools which support aquatic life" (Rules of Department
of Natural Resources, Division 20 - Clean Water Commission, Chapter 7 - Water Quality, March
4, 1991). The Little Blue River, which flows northward and eventually discharges to the Missouri' River, is not listed as either an Outstanding State Resource Water or an Outstanding National
Resource Water; it is listed as a Metropolitan No Discharge Stream.

I There are several reasons why surface water is not likely to contribute to a complete exposure
pathway.

I . Runoff that exits the Fire Valve Area is transported by a storm sewer to Scope Creek, 700
feet from the area; however, soils were not contaminated at the surface thereby eliminating

I
the potential for contamination to migrate via runoff.

Intermittent streams such as Scope Creek are not considered to be surface water in areas

' with greater than 20 inches of annual rainfall

• The nearest water bodies are Longview Lake and a small pond, respectively, seven miles

I and one-half mile from the Fire Valve Area.

On the basis of these factors, surface water exposure was considered to be incomplete for the Fire

I Valve Area and no further evaluations of this exposure pathway were conducted.

6.0 RISK EVALUATION

Potential risks associated with the Fire Valve Area are evaluated in this section. Potential
Applicable or Relevant and Appropriate Requirements (ARARs) are discussed in this section also.
A qualitative risk evaluation was conducted to provide a determination whether contaminants
detected at the Fire Valve Area pose risks to public health and the environment. Potentially
complete current and future exposure pathways have been identified based on the current

I understanding of site conditions.

I
6.1 Conceptual Site Model

A conceptual site model was prepared that identified current and future potential contaminant

I migration routes and exposure pathways for the Fire Valve Area based on the site information
obtained during this PA/SI. The contaminants identified during the investigation include TPH,
xylenes, ethylbenzene, and PAH compounds. The maximum concentration of these compounds

I are shown on Table 3, which indicates TPH concentrations in soil reached 370 ppm while only
trace amounts of total xylenes, ethylbenzene, and PARs were detected in soil. Groundwater and
air were not sampled. The source of contamination is not known but is thought to be related to

I a past spill southwest of Building 605. Currently, there are no identifiable, potentially active
sources of chemical releases in the area. However, contaminants in soil may represent a
secondary, but apparently localized, source of contamination.

I Fire Valve Area
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Potential contaminant migration pathways were evaluated in the previous section for four
environmental media. The potentially complete and incomplete exposure pathways associated
with these environmental media are briefly reiterated below. Soil contamination in the Fire Valve
Area occurs only in the subsurface, greater than three feet deep. The typical onsite worker is not

I
likely to contact these soils and be exposed to contaminants, and that potential exposure pathway
is incomplete. However, utility workers conducting maintenance along the water line could
potentially contact subsurface soils and be exposed to contaminants. Exposures could occur as

I
a result of incidental soil ingestion, dermal contact with soils, and inhalation of airborne dusts.
Furthermore, volatile contaminants may be emitted from subsurface soils and result in the
exposure of utility workers to airborne vapors. These exposures are likely to be infrequent and

l of short duration. The underlying groundwater system at Richards-Gebaur AFB requires further
investigation to determthe whether the groundwater has been contaminated by releases in the Fire
Valve Area. However, since the water table aquifer is not a source of drinking water, a complete

I exposure pathway does not currently exist.

Surface water in Scope Creek may not be impacted by overland flows originating from the Fire

1 Valve Area. Also, since the stream is intermittent, any contaminated groundwater discharges to
the creek are probably inconsequential. Thus, it does not appear that contaminants may reach a
surface water body and there are no complete exposure pathways associated with this

1 environmental medium.

I 6.2 Identification of Applicable or Relevant and Appropriate Requirements

The CERCLA Compliance with Other Laws Manual describes how Federal and State laws are

I identified and applied to remedial actions at hazardous waste sites. ARARs are identified by first
determining whether the requirement is applicable and, if not, then whether the requirement is

I
both relevant and appropriate.

There are three types of ARARs: chemical-specific, location-specific, and action-specific. The
potential chemical-specific ARARs identified for the Fire Valve Area are described in the

I following sections. There are no location or action-specific ARARs identified for this site.

I
6.2.1 Chemical-Specific ARARS

The chemical-specific ARARs set levels that are considered protective of human health and the

I
environment for the chemicals of concern in the site media, or indicate acceptable levels of
discharge for those chemicals, if discharge occurs as part of a remedial activity. If there is more
than one requirement that is an ARAR for a chemical, then the remedial activity must meet the

I more stringent requirement. The media of potential concern identified at this time for the Fire

-
Valve Area are the soil, and potentially the groundwater. The potential contaminant of concern
for the soil and groundwater identified to date is petroleum; specifically, TPH. At present, no

I Federal chemical-specific ARARs for soils and sediments have been promulgated.

State of Missouri

I Missouri regulations that are more stringent than or supplement Federal standards are also
potential ARARs. The State has defined a release as any loss of product to the environment.

I Fire Valve Area
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Spills from underground storage tank (UST) systems must be reported if they exceed 25 gallons;
however, the contaminated soils in the Fire Valve Area do not appear to be a spill from an UST.
The State of Missouri also provides action levels to indicate a release (TPH >25 ppm or BTEX
> 1.0 ppm or benzene >0.5 ppm); however, these values are not cleanup levels. Because the
TPH concentrations detected in the soils exceed the action levels, there is evidence of a release.
The State has generated a matrix for determining soil cleanup levels at UST sites requiring
corrective action, and the levels for the Fire Valve Area are 200 ppm for TPH compounds, and
for BTEX compounds the levels are 1 ppm, 5 ppm, 10 ppm, and 10 ppm, respectively. Only one
soil sample exceeded the cleanup levels for TPH with a concentration of 370 ppm; none of the
samples exceeded the BTEX levels.

Missouri has also proposed Any-Use Soil Levels (ASLs) for residential settings that provide
maximum concentrations of hazardous chemicals in soils which are acceptable to human health.
For the PAFIs detected, anthracene and fluorene, the associated ASLs are 17,000 ppm and 2,300 1ppm, respectively. None of the soil samples collected exceeded the ASLs for PAils, and only
non-carcinogenic PAHs were detected. The ASLs for BTEX compounds were not exceeded;
ASLs have not been established for TPH compounds. Table 4 provides the soil cleanup levels for
the State of Missouri and the maximum concentration of the contaminants detected.

Table 4 1
State of Missouri Soil Cleanup Guidelines for LUST Sites and Proposed Any-Use Levels

Compound
Maximum Concentration

Detected
(ppm)

Soil Cleanup Guidelines
for LUST Site?

(ppm)

Proposed Any-Use Soil
Levelsb

(ppm)

BTEX ND/ND!
0.036/0 068

1/5/10/10 170/11,000!
5600/1 10,000

TPH 370 200 NA

PAl-I - Anthraccne
PAH - Fluorene

0.23
0 36

NA
NA

17,000
2,300

a MDNR, 1992, Underground Storage Tank Closure Guidance Document.
Missouri Register, 1992, Proposed Rule, 19 CSR 20-9 020 Any-Use Soil Levels for Residential Settings

ND: Not Detected NA. Not Available

6.3 Risk Characterization

Quantitative estimates of human health risks associated with the contaminants of concern are
beyond the scope of the work for this PA/SI. Several potentially complete exposure pathways
were identified in the Fire Valve Area and were associated with contaminants detected in soils.
On the basis of these findings, it cannot be determined whether direct soil contact or the release
of contaminants from soils represent potential health hazards. However, since the impacted areas
are relatively limited and only low contaminant concentrations were detected in soils, it does not
seem likely that direct soil exposure or inhalation of airborne dusts and vapors represent

Fire Valve Area
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I
substantial threats to human health. Also, since utility workers are likely to have infrequent
exposures to soils and exposures may be of short duration, risks appear minimal for these

1 workers.

' In addition, there are no ARARs available for soils with the exception of the State of Missouri
cleanup levels for leaking USTs and ASLs. Only one soil sample exceeded the cleanup level for
TPH compounds at a depth of 4.5 feet below ground surface. None of the volatile or semi-
volatile compounds exceeded cleanup levels.

7.0 SUMMARY

In summary, the source of the petroleum contamination in the Fire Valve Area appears to be
related to a spill or release, possibly from past operations in Building 605. Based on the file

I review and records search, the petroleum contamination does not appear to be related to a leaking
UST or above-ground storage tank (AST). As observed during field activities, the source of
contamination does not appear to be related to the abandoned POL line either, as the

I contamination was not observed continuously along either the water line or gas line, and remained
in the area of the Building 605. The petroleum contamination appears to be confmed to a portion

I
of the water line trench southwest of Building 605. The contamination was not continuous within
the water line trench as contamination was only detected intermittently in some of the borings
along the water line. The discontinuous nature of the petroleum contamination may be related to
different spill events in the past.

The soil sampling program detected very low levels of ethylbenzene, xylene, and non-carcinogenic

I PAR compounds. Only one soil sample exceeded Missouri's LUST cleanup level for TPH, and
the sample was collected at a depth of 4.5 feet below ground surface. The qualitative risk
assessnient identified utility workers conducting maintenance along the water line as the highest
risk group in relation to the site's contaminants. However, the risk to this group would be
minimal as maintenance would occur infrequently along the water line.

8.0 SELECTED ACTION: NO FURTHER ACTION

I
Based on the findings of the PA/SI, there are no significant impacts or risks to human health and
the environment with respect to the soils in the Fire Valve Area. Therefore, a No Further
Response Action regarding the soils in the Fire Valve Area is proposed. However, the

I groundwater underlying the site was not investigated as part of the PA/SI and further action is
recommended to determine whether the groundwater has been affected by the contaminated soil
identified during the PA/SI.

I
I
I
I Fire Valve Area
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